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Over the past few years, the Institute of Oceanographic 
Sciences has been obtaining- a collection of wave records 
from various stations around the British Isles, with a view 
to assisting civil engineers and others in their quest for 
suitable sites for oil rigs, harbours, lighthouse stations 
and the Channel Tunnel etc. The number of requests for 
such information has increased so rapidly in the last year 
or so, that at present about 30,000 records must be analysed 
per year in order to make full use of the 9 ship-borne wave 
recorders which are at present in use around the coast of 
Great Britain. 
With the installation of an I.B.M. 1800 Computer at 
Wormley in June 1968 and on the Royal Research Ship "Discovery" 
in January 1969, the computerisation of this wave analysis 
was considered a necessity. 
The computer at Wormley consisted of a core store of 
32K words each of I6 bits, 3 magnetic disk drives, 2 magnetic 
tape decks, 1 card reader/punch, 1 lineprinter, 1 graph 
plotter and 1 typewriter/keyboard at the time that the programs 
described in this report were written. 
The I.B.M. 1800 system described above operates under 
the Multiprogramming Executive Software System (M.P.X.). 
M.P.X. consists of a Fortran compiler, Assembler, Subroutine 
Library, Nonprocess monitor and Disk utility program etc. 
M.P.X. is responsible for the production of object coding 
from Fortran source statements and for building these object 
programs into executable coreloads. When these coreloads 
are executed, M.P.X. controls all input/output including the 
llnkaging of the various sections of programs stored on di^k 
which may be too large to fit into core as a single core 
load. 
SECTION 2 
Summary of Wave Analysis System 
In order to analyse any wave records using the programs 
described in this report, several programs f^^es 
have to be set up on disk. 
Disk drive 0 is always used as a system drive at Wormley, 
leaving drive 1 free to contain all the necessary programs and 
drive 2 for the data files. The disk used on drive 1 is defined 
as having 150 cylinders of relocatable area, program SBWR0 
must be loaded to the relocatable area; labile the programs 
MALIS, LIST0, C0RR2, GOER], SETLA, WAST, READW, HSLOT, PERS, 
HPLOT, TPLOT, SWPLT, SCATP, PERP and DUMP are loaded to the 
fixed area. The subroutines DCORP and HEAD (used by SBWR0), 
INCR and PRINT (used by C0RR2 and LIST0 respectively), and 
TITLE (used by CORR3) are stored in the relocatable area on 
drive Several data files are required by this system, and 
they are set up on a drive 2 disk with 199 cylinders of fixed 
area as follows: TZ - 4 sectors, HS - 4 sectors, SWPA - 1 sector, 
HSG - 10 sectors, SCAT - 5 sectors, and a series of 40 files, 
each of 1 sector, called PE02, PE04 PE80. The remaining 
fixed area is used to store up to 2 files each of 430,^ 
sectors. These files contain the output from SBWR0 and 
their names usually bear some resemblance to the names of 
the w#v^ stations which are being analysed. It is assumed 
that at least one of these files will have been stored on 
magnetic tape by C0RR3 before a third idata file is required, 
in which case the obsolete file will be deleted and a new 
file initialised. 
Once the basic data has been punched, ±t is run with 
program SB¥R0, which yields lineprinter and disk output. 
By executing progaam LIST0 this disk output may be listed as 
many times as is required. The programs C0RR2 and C0I{R3 are 
then executed to interpolate and substitute any missing 
data within the disk file. C0RR2 stores the corrected data 
in the same disk file and may be listed with. LIS%0 if required, 
while CORR3 stores its output on magnetic tape. This magnetic 
tape may be listed by executing MALIS. The final program in 
this suite collates the data on magnetic tape and stores the 
resulting data in the disk data files described earlier, 
prior to plotting it. 
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Fll^  1 
Tape Security System ( t.A.S.S.) 
To ensure against accidental over-writing of magnetic 
tape, a system was devised whereby the next available file 
and record numbers for every magnetic tape in use is stored 
on disk. The disk file (MPILE) contains one record for every 
tape using the system, each record consisting of the tape 
name, a file and record number. When a tape is first used, 
the file and record number are both set to 1 using the 
Subroutine INITM. This Subroutine will also store any other 
required values in the disk record. After a file has been 
written to, and assuming that the next file will be required 
later on, the file number is increased by 1 , the record 
number set to 1, and both these figures are stored in the disk 
file using the Subroutine STORM. When it is required to 
position a tape at the next available file and record, 
the subroutine NEXTM will read these two values from disk 
and position the tape accordingly. 
The three Subroutines described above are used in the 
wave analysis system as follows:- The program C0RR3 commences 
by calling the Subroutine NEXTM. This positions the tape 
at record N (usually 1 ) of file M, where N and M have been 
read from disk. N is increased after every "write" to 
magnetic tape, so that the total number of records written 
to the tape may be printed out prior to resetting N to 1 , 
and storing N and M on disk using STORM. The program MALIS 
then automatically positions the tape at rec ord N of file M, 
so that the current file in use may be listed. This position 
is again stored on disk at the end of MALIS so that the final 
program will also start reading tape at the beginning of 
the file. At the end of this program the file number is 
increased by 1 and the record number set to 1, so that the next 
station's analysis will be stored in the next f^^e on tape. 
It is possible to access a file out of sequence at any 
time by changing the disk file entry using INITM, as long 
as the disk file is reset afterwards. 
Double Buffering and Spooling Subroutines. 
In order to increase the execution time of a program 
which reads several data cards and prints a large quantity 
of lineprinter output, two subroutines are incorporated 
into the program SBWR0. These are PBUFA and CBUPA. A call 
to these routines at the start of a program will cause 
double buffering of the lineprinter and card reader respectively, 
until such time as calls to PBUFX and CBUFX (entry points 
in the subroutines PBUFA and CBUPA) are encotmtered to clear 
the printer and reader buffers. 
The graphical routines used in the program WAST have 
been written so that the output from the plotting section 
of the program may be spooled to disk and plotted at a 
later time while another job is using the C.P.U. This 
entails the insertion of calls to the I.B.M. written 
subroutines NPBSY and ENDPL. NPBSY is called immediately 
before any plotting is carried out in order to initiate 
the spooling, while END PL is called at the end of the 
plotting routine. This causes the output which has been 
generated in the program to be plotted and the pen reset 
for the next job. 
These two calls have no adverse affect on the program 
if they are called when the spooling package is not in 
operation. 
SECTION 1 
The Analysis of Wave Records 
At present, all wave records received at the Institute 
of Oceanographic Sciences (Wormley) are basically analysed 
by hand in order to obtain the data needed for the program 
SBWR0O Each record is analysed as follows:-
1. Where possible, a 12 minute length of record should be 
measured off. If this length is not available, a shorter 
length may be used as long as the difference in duration is 
noted. The section chosen should be taken from the middle 
of the recording-this avoids analysing any inconsistencies 
caused by the switching on and off of the recorder. 
2. Check that there is nothing obviously wrong With the 
record i.e. the sea surface is not flat or has suddenly 
produced "square" waves! In cases like these, the record 
is classed as "FAULTY" and should be recorded as such with 
the appropriate date and time of start of recording. If a 
record is completely non-existent, it should be classed as 
"MISSING". If the highest crest plus the lowest trough is 
less than 1 ft. in height, a record is classed as being 
"CALM" and no further basic analysis is necessary. 
3. If none of the three cases stated above apply then a 
mean water-level line must be drawn through the section to 
be analysed. This may or may not be a straight line. 
4. Measure the highest and second highest crest (less than 
or equal to the highest crest) above the mean line, and the 
lowest and second lowest trough (less than or equal to the 
lowest trough) below the mean line. All values are positive 
and correct to one decimal place. 
5. Count the number of times that the wave crosses the mean 
line in an u p w a r d s and downwards direction. If a maximum or 
minimum point occurs on the line, this counts as one crossing. 
6. Count the number of crests above and below the mean line. 
A useful check for the validity of these last two values is 
(2 times the number of crests is greater than the number of 
zero crossings.) 
All the programs described in this report assume that 
8 records were analysed per day. 
Figure 2 shows a typical wave rec ord. 
1 m i n . 
A T Y P I C A L W A V E RECORD 
represent wave crests 
o 
represent zero crossings 
A represents the highest crest 
B represents the second highest crest 
C represents the lowest trough 
D represents the second lowest trough 
00 
SECTION k 
Description of Program SBWR0 
When the required number of wave records have been 
analysed in the manner described in SECTION 3, the data 
is then punched onto cards in the following formats-
Card 1 P or S in column 1, to denote the of wave 
recorder in use - Frequency Modulated (P.M.) or 
Shipborne. 
ccl 
Card 2 LIXEC - a right justified line number, usually 
set to 1 at the start of a year's analysis. 
Card 1 A data title, punched anywhere on the card. 
Each month's data is preceded by 2 cardss-
ccl 
Card 1 MO - the month number. 
ccl 
Card 2 YEARbbC.OR - the year in which the month February 
occurred, followed by a correction factor by which 
the two highest crests and two lowest troughs must 
be multiplied if the first data card contains F, 
otherwise is is set to 0. 
Then follows the wave data, one card for each record 





Where X is a terminator < for the last record in the month, 
/ for the last record to be analysed, otherwise blank, 
DA - the day of the month. 
TIMEST - the time, right justified, of the start of recording. 
DURAT - the length of the recording interval, in minutes, 
correct to one decimal place. 
HIGHF - the height in feet of the highest crest, correct 




tne height in feet of the second highest crest, 
correct to one decimal place. 
the height in feet of the lowest trough, correct 
to one decimal place. 
LOWET the height in feet of the second lowest trough, 
correct to one decimal place. 
IZEROCR - the number of zero crossings in an upwards and 
downwards direction, right justified. 
NOCREST - the number of crests, right justified. 
DEPTH the depth in feet of the pressure unit below 
sea level, correct to one decimal place. 
Y "M" , "P" , or "C" to denote a missing, faulty or 
calm record, otherwise blank. In any of these 
cases, only the day number, time and one of these 
letters is punched. 
A listing of some sample data cards euid the control 
cards required for this program are showm in Figure 3, 
and Figure 4 shows some typical output from this program. 
The program takes about 30 minutes to analyse 1 year's 
data. The output is headed with the title, and each page is 
in turn headed with the month and year, and the appropriate 
headings for each column of results, while the month and 
year only are written to disk. For each record the following 
values are computed and stored on the disk file of 430^ sectors, 
and printed on the 1443 printer:-
a) The day of the month 
b) The time at which the record started 
c) The wave period in seconds, to 2 decimal places, calculated 
by: 
T_= 12# DURAT/ IZEROCR 
d) The height in feet, to 1 decimal place, of the highest 
11 
crest plus the lowest trough i.e. 
H = HIGHP+LOWES 
where HIGHP and LOWES have each been previously multiplied 
by COR if P.M. data is being analysed. 
e) The height in feet, to 1 decimal place of the second 
highest crest plus the second lowest trough i.e. 
Hg= HIGHS + LOWET 
where HIGHS and LOWET have each been previously multiplied 
be COR if P.M. data is being analysed. 
f) The spectral width parameter to three decimal places is 
given by 
E = /l - (T^)* 
Where T = DURAT/NOCREST 
g) and h) Por the shipbome wave recorder and H are 
corrected for instrumental response as follows 
H^ ' = K H^ and H^ ' = K Hg 
where 
K=/).83(l+(8.8^)''^)i exp (2.5 DftP/c) 
where 
/LU = ^ , D = DEPTH and G = 32.1 74 ft.sec" 
Z 
For the P.M. recorder, T and DEPTH are input to the 
subroutine DCORP to give RATIO, which is then used in the 
equations 
H^ = RATIO (H ) and H^ = RATIO (H ) 
i) and j) The mean height of the highest one-third of the 
waves is calculated from H^ ' and H ' by 
2H ' 







^ (2@)^(l-;g).2ii@ T-^ui^30@ 
@ = log fiZEROCR) 
® 2 
1 2 
k) The significant wave height, HS, is calculated by taking 
the average of H ' and Hg'. 
l) The most probable height of the highest wave which would 
occur in a three-hour period, correct to 1 decimal place is 
given by 
HMAX(]HRS)=^ 
2(X) .;6jb636l r-/) .X)73968Y^ +;;). 33^^73? + 
du3l6548Y+#.5664#5)HS 
where 
Y = /log (gdlZEROCR) 
^ DURAT 
m) The duration of the record in minutes. 
n) If no measurements were available, the words 
RECORD MISSING or RECORD FAULTY 
will be printed at the right-hand side of the page against 
the appropriate date and time. If the record was too small 
to measure (i.e. H less than or equal to 1 ft.) the word 
CAIM will be printed in the wave period column. In the 
above cases the letter M, P, or C is stored in word 1 of 
the disk record, otherwise it is set to space. 
o) The depth of the pressure units in feet correct to 
1 decimal place. This is given as zero if the record is 
Calm, Missing or Faulty. 
p) The line number which increases by 1 throughout the 
year's results after each record or newline between days 
is printed at the right hand side of the page. 
Five days' results are printed on each page, with a 
blank line between each day. I&ich month * s output starts 
on a new page. The output terminates with the words 




















































































































































































































































































































































11 HI H2 E HI' H2 ' HSl HS2 H5 HMAX(3HRS) DURATION 
4.62 2.4 1.9 0.463 4.0 3.2 2.4 2.1 2.3 4.5 12.00 
4.91 2.4 2.1 0.389 3.7 3.2 2.2 2.2 2.2 4.3 12.00 1 
4.77 1.7 1.5 0.488 2.7 2.4 1.6 1.6 1.6 3.2 
1 
12.00 
4.54 1.7 1.6 0.465 2.9 2.7 1.7 1.8 1.8 3.5 12.00 
4.31 1.2 1.2 0.450 2.2 2.2 1.3 1.5 1.4 2.8 12.00 
4.62 1.4 1.2 0.545 2.3 2.0 1.4 1.3 1.4 2.7 12.00 
3.77 1.6 1.2 0.224 3.8 2.8 2.2 1.8 2.0 4.1 12.00 
3.73 2.2 2.1 0.520 5.3 5.1 3.1 3.3 3.2 6.4 12.00 
CALM 
12.00 4.38 3.2 2.Q 0.580 5.8 5.2 3.5 3.4 3.4 6.8 
5.16 3.7 3.5 0.550 5.4 5.1 3.3 3.4 3.3 6.6 12.00 
4.71 3.0 2.5 0.534 4.9 4.1 2.9 2.7 2.8 5.6 12.00 
4.47 3.6 3.0 0.588 6.3 5.3 3.8 3.5 3.6 7.2 12.00 
4.53 4.6 4.4 0.354 7.9 7.6 4.7 5.0 4.9 9.6 12.00 
4.82 4.6 4.0 0.494 7.3 6.3 4.4 4.2 4.3 8.5 12.00 
4.60 4.3 4.0 0.458 7.2 6.7 4.3 4.4 4.4 8.7 12.00 
4.78 5.0 5.7 0.465 8.0 9.1 4.8 6.0 5.4 10.7 12.00 
5.95 5,3 5.0 0.690 6.6 6.4 4.2 4.3 4.3 8.3 12.00 
5.18 6.5 6.1 0.418 9.5 8.9 5.7 5.9 5.8 11.5 12.00 
5.29 7.0 6.5 0.394 10.0 9.2 6.1 6.2 6.1 12.0 12.00 
5.71 8.0 7.0 0.515 10.6 9.3 6.5 6.3 6.4 12.4 12.00 
7.13 8.0 6.5 0.727 9. 1 7.4 5.7 5.1 5.4 10.4 12.00 
DEPTH 
4 . R 
4 . A 
RECORD MISSING 0.0 
RECORD MISSING 0 . 0 
4 . 8 
4 . 8 
4 . 8 
4 . 8 
4 . 8 
4 . 8 
0.0 
4 . 8 
4 . 8 
4 . 8 
4 . 8 
4 . 8 
4 . 8 
4 . 8 
4 . 8 
4 . 8 
RECORD MISSING 0 . 0 
4 . 8 
4 . 8 







4 . 8 
0 .0 
0.0 
0 . 0 
0 . 0 
0 .0 
0 . 0 
7.46 9.7 8.6 0.620 10.8 9.6 6.8 6.7 6 .7 12.9 
6.76 10.2 8.8 0.573 11.9 10.3 7.4 7. 1 7 .3 14.0 
6.61 11.8 10.3 0.418 14.0 12.2 8.7 8.4 8 .6 16.5 
7.35 11.6 11.5 0.596 13.0 12.9 8.2 9.0 8 . 6 16.4 
8.14 9.4 7.7 0.512 10.1 8.2 6.4 5.8 6 .1 11.6 







RECORD MISSING 0 . 0 
RECORD MISSING 0 . 0 
RECORD MISSING 0 . 0 
4 . 8 
4 . 8 
4 . 8 
4 . 8 
4 . 8 





































Description of Program LIST0 
Further copies of the results from SB¥R0 may be obtained 
by listing the disk file of 430,q sectors with the aid of the 
control cards shown in Figure 5- This program may be compiled 
with a working storage *FILES card, but by using the N.I.O. 
Subprogram DFT, any fixed area data file may be accessed. 
The subroutine alters the 6 word define file table at 
compilation time by inserting the drive code and address of 
the file name set up in the array NAMFL (in Figure 5 the 
name FILENb is read into NAMFL) in word 5» the number of 
records in the file is inserted in word 2, the record length 
in words in word 3, and the number of rec ords per sector in 
wo rd 6. 
The first data card contains the name of the disk file 
to be listed, left justified in the first 6 columns. A data 
title is read in and printed, and the number of rec ords to 
be listed is read in, right justified in the first h columns 
of the third card . This is calculated by the formula 
(number of rec ords analysed + number of interday gaps). 
The program outputs the month and year and headings as 
given by SB¥R0, followed by a months results. As each disk 
record is read, word 1 is tested. If it is "C" the record is 
calm, if it 16 "M" the record is missing, if it is "F" the 
record is faulty. If word 1 contains " t h e record is left 
blank except for the date and time which is printed on every 
line regardless of the value of word 1. This condition will 
occur only if 2N0CREST<IZER0CR during the analysis of any 
record in . The origin of "N" and "I" in word 1 will 
be described later, but in these cases the record has been 
interpolated. A space in word 1 denotes a c orrec t rec ord, 
which is printed in the same format as the output from 
SBWR0, as are all the other types of record. Throughout 
the program, tests are made for the end of a month, end 
of page (5 day's results are printed on 1 page) and end 
of day. In each of these cases appropriate action is taken 
to ensure that the output is identical to that of SBWR0. 
When the requisite number of records have been listed 
the program exits. 
1 6 
X X 
// XEO LISTO FXl 
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TZ HI H2 E HI' H2 * HSl HS2 HS HMAX(3HRS) DURAT 
4.62 2.4 1.9 0.463 4.0 3.2 2.4 2.1 2.3 4.5 12.00 
4.91 2.4 2.1 0.389 3.7 3.2 2.2 2.2 2.2 4.3 12.00 
4.87 2.2 1.9 0.422 3.4 3.0 2.0 2.0 2.0 4.0 
4.82 1.9 1.7 0.455 3.1 2.7 1.8 1.8 1.8 3.6 
12.00 4.77 1.7 1.5 0.488 2.7 2.4 1.6 1.6 1.6 3.2 
4.54 1.7 1.6 0.465 2.9 2.7 1.7 1.6 1.8 3.5 12.00 
4.31 1.2 1.2 0.450 2.2 2.2 1.3 1.5 1.4 2.8 12.00 
4.62 1.4 1.2 0.545 2.3 2.0 1.4 1.3 1.4 2.7 12.00 
3.77 1.6 1.2 0.224 3.8 2.8 2.2 1.8 2.0 4.1 12.00 
3.73 2.2 2.1 0.520 5.3 5.1 3.1 3.3 3.2 6.4 12.00 
CALM 
12.00 4.36 3.2 2.9 0.580 5.8 5.2 3.5 3.4 3.4 6.8 
5.16 3.7 3.5 0.550 5.4 5.1 3.3 3.4 3.3 6.6 12.00 
4.71 3.0 2.5 0 . M 4 4.9 4.1 2.9 2.7 2.8 5.6 12.00 
4.47 3.6 3.0 0.588 6.3 5.3 3.8 3.5 3.6 7.2 12.00 
4.53 4. 6 4.4 0.354 7.9 7.6 4.7 5.0 4.9 9.6 12.00 
4.82 4. 6 4.0 0.494 7.3 6.3 4.4 4.2 4.3 8.5 12.00 
4.60 4.3 4.0 0.458 7.2 6.7 4.3 4.4 4.4 8.7 12.00 
4.78 5.0 5.7 0.465 8.0 9.1 4.8 6.0 5.4 10.7 12.00 
5.95 5.3 5.0 0.680 6.8 6.4 4.2 4.3 4.3 8.3 12.00 
5,57 5.9 5.5 0.549 8.1 7 .6 5.0 5.1 5.0 9.9 12.00 5.18 6.5 6.1 0.418 9.5 8.9 5.7 5.9 5.8 11.5 
5.29 7.0 6.5 0.394 10.0 9.2 6.1 6.2 6.1 12.0 12.00 
5.71 8.0 7.0 0.515 10.6 9.3 6.5 6.3 6.4 12.4 12.00 
7.13 A.O 6.5 0.727 9.1 7.4 5.7 5.1 5.4 10.4 12.00 
DEPTH 
7.46 9.7 8.6 0.620 10.8 9.6 6.8 6.7 6.7 
6.76 10.2 8.8 0.573 11.9 10.3 7.4 7.1 7.3 
6.61 11.8 10.3 0.418 14.0 12.2 8.7 8.4 8.6 
7.35 11.6 11.5 0.596 13.0 12.9 8.2 9.0 8.6 
8.14 9.4 7.7 0.512 10.1 8.2 6.4 5.8 6.1 
7.24 7.8 7.5 0.559 8.8 8.5 5.5 5.9 5.7 
1^ ^ 14^1 1^ ^ 
16.4 1^ ^ 

































RECORD FAULTY 0.0 
RECORD MISSING 0.0 
RECORD MISSING 0.0 
RECORD MISSING 0.0 
















































Description of Program C0RR2 
Two programs were written to correct the "MISSING" and 
"FAULTY" records which occurred during the execution of SBWRjZi. 
The first of these programs, C0RR2, linearly interpolates 
all the gaps of four or less records and returns the corrected 
output to the same disk file from which it was read. Figures 
6 and 7 show the input and output for this program. 
Two data cards are needed:-
CARD 1 ^ 2o2Z|. 
PAbbNAMEFLbbMAXLCbbMAXRN 
where 
PA - if set to 1 the program LIST0 is executed after 
C0RR2, in which case the data cards for LISTjZ) (shown 
in Figure 5) must be added to this deck. 
If PA is greater than 1, the program CORR3 is executed 
aftef C0RR2 in which case the data cards for CORR3 must 
be added. 
NAMEFL - a three element array containing the name of 
the disk file to be accessed, left justified. 
MAXLC - the maximum line count, right justified, 
obtained from tie ]ast record output by SBWRj^. 
MAXRN - the maximum record number to be read from disk, 
calculated by (Number of records analysed + number of 
month header records). 
CARD 2 A data title punched anywhere in the first 7^ 
columns of the card. 
The program commences by reading the two parameter 
cards and accessing the correct disk file by using the 
subroutine DFT as described in SECTION 5" After various 
counts have been set up, the disk data is read. 
If a gap occurs at the beginning or end of the data 
file, the number of missing records is stored in KNO and 
LNO respectively. This gap is interpolated at the end of the 
program. 
When a missing or faulty record is read during the year's 
data, the previous record (i.e. the last correct record) 
is read into the first record of a working array. A count 
(NO) is kept of how many more missing records are read, and 
providing NO is less than 5 the next correct record is 
stored in the (N0+2)th record of the working array. If NO 
1 9 
is greater than, or equal to 5 a flag is set (iNO) and the 
gap and its adjacent correct records are ignored. 
After each record has been read the subroutine I NCR is 
executed to test for the end of data or end of a month. 
At the end of a month, the program reads the month header 
record from disk before resetting counts and reading more 
data. At the end of the year the value of NO is printed out, 
and the value of LNO and KNO are tested to see if there is a 
gap at either end of the data. If this gap is less than 5 
records long, its adjacent correct records are stored in the 
working array, otherwise the program terminates. 
Once the limits of a gap have been found, the I.B.M. 
Subroutine JULAN is used to insert the correct day number 
in the first word of each record of the working array. This 
subroutine will convert the month and day number to a day 
number within the year or vice versa. Tlie time of the start 
of recording, which is increased by 3 hrs. for each record, 
is inserted in element 2 of each record. Checks are made and 
appropriate action is taken at the start of a month or day 
to ensure that the first 2 words of the working array are 
correct. The duration and depth in each interpolated record 
are left blanlc while the remaining elements are calculated by 
obtaining the incremental step between the two limits and 
adding this to the last record so formed. The line count is 
then calculated and stored in the last element of each 
record. 
Before the new array is written to disk the variable 
TEST is set to "N" if the record is calm and has been inter-
polated (in this case the record has been set to jb except 
for the date, time and line count), otherwise it is set to 
"I" to denote an interpolated record. This value of TEST 
is used in LIST0 and MALIS. Each completed record contains 
TEST, date, time, 10 interpolated values? spaces for duration 
and depth and the line count, and the new array is then 
written to the correct position on disk. 
The disk record number is then altered so that reading 
commences immediately after the gap that has just been 
interpolated. 
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When the gap at the end of the data is being interpolated 
KNO records are inserted at the beginning of the date and 
LNO records are inserted at the end of the data. 
Any length data file may be corrected with this 
program, it terminates only when the line count on disk 
equals P. 
/ / ^ W X X 
// XEO C0RR2 FXl 
1 44 41 
EXECUTE C0RR2 ON FILE TEST 
CO,,2 EXECUTED C0RR2 HN FILE TEST 
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SECTION 7 
Description of Program C0RR3 
The second program written to correct the "MISSING" 
and "FAULTY^ records in the SBWB0 output (called C0RR3) 
substitutes records from either side of a gap of 5 or more 
records and stores the corrected outputon magnetic tape. 
The input and output for this program are shown in Figures 
8 and 9 respectively. 
The program commences by positioning the tape at the 
required file by using the subroutine NEXIM as described 
in SECTION 2. 
The data cards are read in the following format!-
CARD 1 1 24 
NAMEDISKFILEbbMAXLCMAXDR 
where NAMEDISKFILE is a 6 element array, the first three 
containing the name of the 430,^ sector disk file 
to be corrected, the last three containing the name 
of the disk file which contains the magnetic tape 
file numbers (called MFTILE in SECTION 2). Both 
these names are left justified within their fields. 
MAXLC is the maximum line count, obtained from the 
SBWR0 output. 
MAXDR - is the maximum number of disk records to 
be read - calculated by (number of records analysed 
+ number of month header records). 
CARD 2 A data title punch in the first 72 columns of the 
card. 
The title is written to magnetic tape and printer, 
before the month is read from disk, and the number of records 
in the month is calculated. 
The data is then read from disk. A count of the missing 
records is kept in NO, and when the start of a gap is 
encountered the record number is stored in lEST. After each 
disk is read a check is made for the end of a month or end 
of the data, and in both these cases appropriate action is 
taken. If a gap occurs at either end of the data, the disk 
record number is altered accordingly so that reading may 
continue at the opposite end of the data. When the limits 
of a gap have been found, the number of records to be substituted 
is stored in NOREC. If NOREC is odd, (NOREC+1)/2 records are 
folded into the start of the gap and (NOREC—l)/2 records are 
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folded into the end of the gap, otherwise NOREC/2 records 
are folded into each end of the gap. 
is set to the number of records to be filled into 
each half of the data, and the following procedure is 
carried out for each half of the data:-
Starting at the last correct record and working through 
the correct data adjacent to the gap, NREC is to set the 
number of the record to be inserted. If this is less than or 
equal to 0 it is added to MAXDR, or if it is greater than 
MAXDR, MAXDR is subtracted from NREC. The record is then read; 
if the second variable in the record (this can be either the 
day number in a wave record or the year in a header record) 
is greater than 31, the record is a header record and the 
next record is read. 
NREC is recalculated as before to find the incorrect 
record into which the correct record is to be inserted. 
The date, time and line count of the incorrect ^record is 
kept constant the duration and depth are set to spaces, 
while the other values read from the correct record are 
inserted. The variable TEST at the start of each substituted 
record is set to "Y" if the record which was inserted was 
"CALM", otherwise it is set to "S". 
Any "interpolated" records created in C0RR2 which are 
within the data to be substituted become "substituted" 
records. 
The Substitution of Disk Data 
Start I 1 4 F w ^—i [ 
of H R R R R R M M M M M M M R C C R R R H R M M M M M M R R of 
Data b^c^me Data 
calm 
H - header record 
R = correct record 
M = "MISSING" or "FAULTY" record 
C = "CALM" record 
When all the gaps have been filled, the complete disk file 
is written to magnetic tape adding the appropriate "page" 
headings. The tape file is then in an identical, format to 
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the output produced on the lineprinter by SB¥R0. At 
the end of the data, a message is printed to the line-
printer saying how many records have been written to the 
tape. The file number and record number 1 are then stored 
on the disk using the Subroutine STORM, the tape is 
rewound, and the program MALIS is called. 
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X X 
/V XEO C0RR3 FXl 
^ 41 
EXECUTE C0RS3 ON FILE TEST 
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E X E C U T E C 0 R R 3 ON F I L E T E S T 
E N D O F Y E A R 7 9 R E C O R D S H A V E B E E N T R A N S F E R R E D T O M A G N E T I C T A P E 
N E X T A V A I L A B L E R E C O R D ON T A P E M9 I S 1 O N F I L E 4 
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SECTION 8 
Description of Program MALIS 
When the program C0RR3 has been successfully run, a 
call to MALIS is executed, and in this case the two data 
cards needed for the program must be added to tt# control 
cards for CORR3« If MALIS is to be executed as a stand-
alone program, the control cards shown in Figure 10 are 
required. 
This program lists any one magnetic tape file, the 
number of which is specified, right justified, in the 
first 4 columns of the first data card. To access the correct 
file, the Subroutine PINDM is used - this Subroutine 
positions the tape at any record of any file. In this 
case the record number is always 1, while the file number 
is input at run time. The second data card specifies, 
right justified in the first 4 columns, the number of 
lines to be listed on the 1443 printer. As program 
CORR3 writes headings to magnetic tape as well as the 
corrected output, the tape file is already in an identical 
format to that of SBWR0 output. Because of this, no extra 
headings are required, and MALIS simply dumps the 
required number of records to printer with no additions 
or deletions. 
When the requested number of records have been 
listed, the file number and the record number 1 are 
stored on disk using STORM so that the tape may be 
positioned at the beginning of the same file at the 
start of the next program. 
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J A N U A R Y 1 9 7 2 
D A T E T I M E 
0.00 
3 . 0 0 
6.00 
9 . 0 0 
12.00 
1 5 . 0 0 
I R . O O 
21.00 
0.00 
3 . 0 0 
6.00 
9 . 0 0 
12.00 
1 5 . 0 0 
21.00 
0.00 
3 . 0 0 
6.00 
9 . 0 0 
12.00 
1 5 . 0 0 
I R . O O 
21.00 
0.00 
3 . 0 0 
6.00 
9 . 0 0 
12.00 
1 5 . 0 0 
im.oo 
2 1 . 0 3 
0.00 
3 . 0 0 
6.00 
9 . 0 0 
12.00 
1 5 . 0 0 
im.oo 2n^ o 
T Z 
4 ^ ^ 
4 . 9 1 
4 ^ ^ 
4 . 8 2 
,^77 
4 ^ ^ 
4 ^ ^ 
4 . 6 2 
,^77 
3 ^ ^ 
C A L M 4^ W 
5 ^ ^ 
4 . 7 1 
4 ^ ^ 
4 ^ ^ 
4^ ^ 4^ ^ 
4 ^ ^ 
^ ^ 5 
5 ^ ^ 
5 ^ ^ 
5 ^ ^ 
5 ^ ^ 
7 ^ ^ 
7 ^ ^ 
5 . 7 1 
5 ^ ^ 
5 ^ ^ 
5 ^ ^ 
7 ^ ^ 
6.61 
6 ^ * 
,^46 
7 . 4 6 
6 ^ ^ 
6 ^ ^ 
7 . 3 5 
7 ^ ^ 
H I 
2 . 4 
2 . 4 
2.2 
1 . 9 
1 . 7 
1 . 7 
1.2 
1 . 4 
1.6 
2.2 
3 . 2 
3 . 7 
3 . 0 
3 . 6 
4 . 6 
4 . 6 
4 . 3 
5 . 0 
5 . 3 
5 . 9 
6 . 5 
7 . 0 
P . O 
A . O 
e.o 
A . O 
7 . 0 
6 . 5 
5 . 9 11^  
1 ^ ^ 
10.2 
9 . 7 
9 . 7 
10.2 lU^  
1 ^ ^ 
9 . 4 
7 . A 
H 2 
1 . 9 
2.1 
1 . 9 
1 . 5 
1.6 




2 . 9 
3 . 5 
2 . 5 
3 . 0 
4 . 4 
4 . 0 
4 . 0 
5 . 7 
5 . 0 
5 . 5 
6.1 
6 . 5 
7 . 0 
6 . 5 
6 . 5 
7 . 0 
6 . 5 
6.1 
5 . 5 
1 ^ ^ 
1 0 . 3 
A . A 
A . 6 
A . 6 
A . A lO^I 
1 ^ ^ 
7 . 7 
7 . 5 
0 . 4 6 3 
0 . 3 8 9 
0 . 4 2 2 
0 . 4 5 5 
0 . 4 8 8 
0 . 4 6 5 
0 . 4 5 0 
0 . 5 4 5 
0 . 2 2 4 
O . M O 
0 . 5 8 0 O^M 
0 . M 4 
0 . 5 8 8 
0 . 3 5 4 
0 . 4 9 4 
0 . 4 5 8 
0 . 4 6 5 0^ 1% 
0 . 5 4 9 
0 . 4 1 8 
0 . 3 9 4 
0 . 5 1 5 
0 . 7 2 7 
0 . 5 1 5 
0 . 3 9 4 
0 . 4 1 8 
0 . 5 4 9 
0 . 5 9 6 
0 . 4 1 8 
0 . 5 7 3 0^ ,M 
0.620 O^ l^ 
0 . 4 1 8 
0 . 5 9 6 
0 . ^ ^ 
0 . 5 5 9 
H I ' 
4 . 0 
3 . 7 
3 . 4 
3 . 1 
2 . 7 
2 . 9 
2.2 
2 . 3 
3 . 8 
5 . 3 
5 . 8 
5 . 4 
4 . 9 
6 . 3 
7 . 9 
7 . 3 




9 . 5 10^1 
1 ^ ^ 
9 . 1 
9 . 1 
1 ^ ^ 10^1 
9 . 5 
8.1 13^1 




1 ^ ^ 14^1 13^1 lOU^  
H 2 ' 
3 . 2 
3 . 2 
3 . 0 
2 . 7 
2 . 4 




5 . 1 
5 . 2 
5 . 1 
4 . 1 
5 . 3 
7 . 6 
6 . 3 
6 . 7 
9 . 1 
6 . 4 
7 . 6 
8 . 9 
9 . 2 
9 . 3 
7 . 4 
7 . 4 
9 . 3 
9 . 2 
8 . 9 
7 . 6 
1 ^ ^ 12^ ! 
10^ ; 
9 . 6 
9 . 6 10^1 12^1 
1 2 . 9 
8.2 
8 . 5 
HSl H S 2 H S H M A X ( 3 H R S ) D U R A T I O N D E P T H 
2 . 4 2 . 1 2 . 3 4 . 5 1 2 . 0 0 4 . 8 1 
2 . 2 2 . 2 2 . 2 4 . 3 1 2 . 0 0 4 . A 2 
2 . 0 2 . 0 2 . 0 4 . 0 I N T E R P O L A T E D 3 
1 . 8 1 . 8 1 . 8 3 . 6 I N T E R P O L A T E D 4 
1 . 6 1 . 6 1 . 6 3 . 2 1 2 . 0 0 4 . A 5 
1.7 1 . 8 1 . 8 3 . 5 1 2 . 0 0 4 . 8 6 
1 . 3 1 . 5 1 . 4 2 . 8 1 2 . 0 0 4 . A 7 
1 . 4 1 . 3 1 . 4 2 . 7 1 2 . 0 0 4 . A A 
2 . 2 1 . 8 2 . 0 4 . 1 1 2 . 0 0 4 . A 1 0 
3 ,1 3 . 3 3 . 2 6 . 4 1 2 . 0 0 4 . A 1 1 
0 . 0 1 2 
3 . 5 3 . 4 3 . 4 6 . 8 1 2 . 0 0 4 . A 1 3 
3 . 3 3 . 4 3 . 3 6 . 6 1 2 . 0 0 4 . A 1 4 
2 . 9 2 . 7 2 . 8 5 . 6 1 2 . 0 0 4 . A 1 5 
3 . 8 3.5 3 . 6 7 . 2 1 2 . 0 0 4 . A 1 6 
4 . 7 5 . 0 4 . 9 9 . 6 1 2 . 0 0 4 . A 1 7 
4 . 4 4 . 2 4 . 3 8 . 5 1 2 . 0 0 4 . A 1 9 
4 . 3 4 . 4 4 . 4 8 . 7 1 2 . 0 0 4 . A 2 0 
4 . 8 6 . 0 5 . 4 1 0 . 7 1 2 . 0 0 4 . A 2 1 
4 . 2 4 . 3 4 . 3 8 . 3 1 2 . 0 0 4 . A 2 2 
5.0 5 . 1 5 . 0 9 . 9 I N T E R P O L A T E D 2 3 
5 . 7 5 . 9 5 . 8 r u 5 1 2 . 0 0 4 . A 2 4 
6 . 1 6 . 2 6 . 1 1 2 ^ 1 2 . 0 0 4 . A 2 5 
6 . 5 6 . 3 6 . 4 1 2 . 4 1 2 . 0 0 4 . A 2 6 
5 . 7 5 . 1 5 . 4 M . 4 1 2 . 0 0 4 . A 2 8 
5 . 7 5 . 1 5 . 4 1 0 . 4 S U B S T I T U T E D 2 9 
6 . 5 6 . 3 6 . 4 1 2 . 4 S U B S T I T U T E D 3 0 
6 . 1 6 . 2 6 . 1 1 2 ^ S U B S T I T U T E D 3 1 
5 . 7 5 . 9 5 . 8 r u 5 S U B S T I T U T E D 3 2 
5 . 0 5 . 1 5 . 0 9 . 9 S U B S T I T U T E D 3 3 
8 . 2 9.0 8 . 6 1 6 . 4 S U B S T I T U T E D 3 4 
8 . 7 8 . 4 8 . 6 1 ^ ^ S U B S T I T U T E D 3 5 
7 . 4 7 . 1 7 . 3 1 4 ^ S U B S T I T U T E D 3 7 
6 . 8 6 . 7 6 . 7 1 2 . 9 S U B S T I T U T E D 3 8 
6 . 8 6.7 6 . 7 1 ^ ^ 1 2 . 0 0 4 . 8 3 9 
7 . 4 7 . 1 7 . 3 1 4 ^ 1 2 . 0 0 4 . A 4 0 
8 . 7 8 . 4 8 . 6 1 ^ ^ 1 2 . 0 0 4 . 8 4 1 
8 . 2 9 . 0 8 . 6 1 6 . 4 1 2 . 0 0 4 . 8 4 2 
6 . 4 5 . 8 6 . 1 1 ^ ^ 1 2 . 0 0 4 . A 4 3 
5 . 5 5 . 9 5 . 7 1 0 ^ 1 2 . 0 0 4 . A 4 4 
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SECTION 9 
Description of Program WAST 
The final program in this suite is in fact 11 linked 
coreloads which are executed to produce graphs on the 1627 
plotter of the percentage exceedance of the significant and 
maximum wave height, the percentage occurrence of the wave 
period, the percentage occurrence of the spectral width 
parameter, a scatter diagram relating wave height and period, 
and a persistence diagram. The control cards for this program 
are shown in Figure 11 while the output is shown in Figure 12. 
As certain variables are used throughout the coreloads 
in this program, a common area in core is set up. This area 
of 1862 words consists of the following integer variables, 
in identical order in each link:-
SWPA - a one dimensional array of 42 elements containing 
the spectMl width parameter values. 
- a two dimensional array of 40 x 37 elements containing 
the wave height and period distribution. 
- a one dimensional array of 102 elements containing 
the significant wave height values. 
- a one dimensional array of 102 elements containing 
the maximum wave height values. 
- a two dimensional array of 2 x 22 elements containing 
the wave period. 
- disk file record number. 
- disk file record number. 
- set to indicate the returning point in link 2. 
- indicates the maximum Y value in various graphs. 
- magnetic tape file number. 
- magnetic tape record number. 
- number of records analysed in the year. 
TITLE - a one dimensional array of 36 elements containing 
a data title. 
- season number (January - March = 1 etc.). 
- a one dimensional array of 3 elements containing 
the name of the magnetic tape in use. 
- the month number. 


















DATES - a one dimensional array of 30 elements containing 
the dates of recording. 
P - the number of records in the season. 
KkEC - disk file record number. 
LREC - disk file record number. 
- disk file record number. 
MREC - disk file record number. 
R - number of records in month. 
K - number or records analysed on page. 
L - number of records analysed in day. 
PI - number of records analysed in season. 
KNT - number of seasons analysed. 
IHMAX - maximum value of the significant wave height, 
lil - number of record analysed in month. 
Each link will be described in the order in which 
it is executed. 
SETLA This link sets a 11 the disk file record numbers and 
the variable LAB to 1 , and stores ^ in each element of the 
arrays SWPA, SCAT, HS, HMAX and TZ. 
WAST This link requires the disk data file called MFILE, 
as described in SECTION 2. 
The magnetic tape is positioned at th^ first record 
of the file which is to be collated by using the Subroutine 
NEXTM, and then reads the title and month from the magnetic 
tape. Two data cards are read in in the following format: -
. cc1 
NAMET where NAMET is the left justified name of the 
magnetic tape. 
P cc2 75 
DATES OP RECORDINGbbYEARbbMAbbIHM 
where DATES OP RECORDING are the two dates between which the 
data was recorded - punched anywhere in the first 60 columns. 
YEAR - the year in which February occurred during the 
recording interval. 
MA - set to if the highest value of HS (obtainable from 
SB¥n0 output) is less than or equal to 2^ ft., to if it is 
less than or equal to 4/Z) ft. or 8)6 if the highest value is 
less than or equal to 8X) ft. This variable is read in as 
MAXH and is stored in the common area. 
IHM - the highest integer value of HS (obtainable from 
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SBWR0 output). This is read in as IHMAX and stored in the 
common area. If the month is not January, April, July or 
October i.e.the beginning of the season, the tape is rewound 
and the job aborted. At the start of each season the season 
number ( s ) is set (January - March = 1 etc.) and M, P, R, RI, 
PI, K and L are set to 0. A call to READ¥ is executed to 
collate a season's data. 
At the end of a season control is returned to this link 
to increase the season number and to set new values to the 
variables as described above, before returning to READW. 
At the end of a year's analysis WAST rewinds the magnetic 
tape and stores the next available file number on the disk 
f^le MFILE using the Subroutine STORM. The returning point 
in this link is set in the variable LAB. 
READW This link reads one season's data from magnetic tape. 
As each record is read the wave period is tested to see if it 
is "CALM". If it is, 1 is added to the first element of the 
arrays SWPA, SCAT, TZ, HS and HMAX and a significant wave 
height of 0 is written to the next record in the disk file 
which has 3^00 one word records, and is called HSG. After 
each record has been read, the counts II, PI, RI, L and K 
are increased by 1 and tests are carried out for the end of 
a season, end of a month, end of a page and end of a day. 
At the end of a season the next coreload is executed, while 
at the end of a month the counts R, RI, K and L are reset 
before reading more data. The data is stored on magnetic 
tape in 5 day "pages" with headings to speed the execution 
of MALIS, and these headings must be by-passed during this 
link. For this reason the variable K is used to count how 
many records in a "page" have been analysed; when K reached 
40 the headings are read and K is reset to ^ before more 
data is read. At the end of an 8-record day, one extra line 
of magnetic tape is read, and L is reset to ^ before more 
data is read. 
If the record is not "CALM", the wave period is converted 
f^^m 2(2Al) format to P5.2 format using the 1130 Commercial 
Subroutine GET. One is then added to the arrays HS, HMAX, 
TZ, StfPA and SCAT as follows:-
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Let the wave period = A =4.59 
Spectral width parameter 
= EPS! = ;g).37l (read in as 371 ) 
Significant wave height 
= BHS = 10.6 
Maximum wave height 
= JHMAX - 14. (read, in as I4) 
Then:-
IHS = BHS 
HS(lHS+2) and HMAX(jHMA][+2) are increased by 1 and 
IHS is written to the disk file HSG. 
The wave period is then converted to an integral part 
(TZAC) and a fractional part (TZAS). if TZAB is greater than 
or equal to 1 is added to TZ(2,TZAC+2), otherwise 1 is 
added to TZ(l,TZAC+2). 
The value of EPSI is tested in inte]rvals of 2^. If 
EPSI^24, SWPA (2) is increased by 1, if 25<EPSI449, SWPA(3) 
is increased by 1, etc. 
The wave period is tested in intervals of If 
X)^ A(X).49 then IK=1 , if then IK=2 etc. The same 
process is repeated for BHS in intervals of 0.5 if MAXH=2jg), 
in intervals of 1 .jg) if MAXH=4X) or 2.^) if MAXH=8jd, the result 
being stored in IL. When IK and IL have been calculated 
for each record then SCAT(iL,IK) is increased by 1 . 
Using the above data and formulae, the following 
results are obtained:-
HS(12), HMA][(l6), TZ(2,6), SWPA(l7), SCAT(22,1j6) 
if MAXH=2;g), SCAT(l1,1;g)) if MAXH=4X) or SCAT(6,1^) 
if MAXH=8X) are all increased by 1 . 
The link then increases counts and continues as described 
above. 
HSLOT This link requires five disk files 
1 ) Pile HS containing 4 records each of 3/^ 6 words. 
2) Pile HMAX containing 4 records each of 3)^ 6 words. 
3) File TZ containing 4 records each of 132 words. 
4) File SlfPA containing 1 record of 126 words. 
5) File SCAT containing 4)Z) records each of 37 words. 
The link commences by calculating which disk record 
is to be written to in the first three files, according to 
which season has been analysed. The cumulative percentages 
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of the HS and HMAX arrays which are in core are obtained by 
expressing each element as a percentage of the number of 
records in the season and adding the previous total to it 
i.e. AHS(3) = (HS(3)/PI*1##.)+AHS(2) 
and AHS(3) = (HMAX(3)/PI*1/)0. )+AHS(2) 
The two new arrays are written to disk files 1 aa^ 2 
respectively. 
The percentage occurrence of the TZ array is calculated 
by the general formula 
ATZ(J) = TZ(K,L)*1X))g)./PI 
The new array is written to the appropriate record in 
disk file 3. 
If the end of the year has not been reached, the arrays 
HS, HMAX, AHS, TZ and ATZ are set to zero, LAB is set to 2 
and control is returned to WAST. At the end of a year the 
program calculates the percentage occurrence of the spectral 
width parameter by using the general formula:-
ASWP(j) = SWPA(j)*1;dj;)./lI 
The array ASWP is then written to disk file 4. 
Eb^h element of the SCAT array is tested; if it equals 
jg) it is set to "space", if it equals 1 it is set to " *", if 
it equals 2 it is set to "+", otherwise the formula 
s c A T ( i , j ) = SCAT ( I , J) *1 . / I I 
is applied to convert to parts per thousand. The resulting 
array is written to disk file ^ in records. 
PERS This link requires the disk file described for READW, 
together with files each consisting of 32)g) 1 word records. 
These files are called PE^)^, PEX)4 PE8X), but the program 
only references PE)g)2 when it is compiled. The Subroutine 
DPT (as described in SECTION 5) is used in this program to 
access the correct "PE" file. The program commences by 
storing in all the "PE" files which are to be used, this 
value being IHMAX/2. For each even wave height up to I HMAX, 
each value of IHS is read from the disk file HSG and tested 
against the current value of IHMAX. If it is equal to or 
greater than IHMAX, IVAL is increased by 1 and the loop 
continues unless the end of the year has been reached. At 
the end of the year, or if IVAL is less than IHMAX, IVAL is 
tested. If it is positive the IVALth record of the file 
PE(IHMAX/2) is increased by 1. At the end of this loop 
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each disk file contains the number of occurrences for which 
each wave height exceeds a given duration. The cumulative 
occurrence of each disk file are then calculated and the results 
are stored on disk. 
IIPLOT This link plots, for each season, a graph of the 
percentage exceedance of the significant wave heights, the 
data for which has been stored in disk files 1 and 2 described 
in HSLOT. After printing the name of the recording station 
and the dates between recording the program then plots four 
axes in a square. The Y-axes represent the percentage 
exceedance from while the X-axes represent the wave 
height in feet in two logarithmic cycles from ft. After 
printing headings and labelling the left-hand Y-axis and the 
lower X-axis, the data contained in the two disk files is 
plotted taking X values of 1, 2, 3, . . . . 1 , 12, 14, 2)6, 
25, 3/), 4/) 1)^ 0' The HS curve is plotted by means of a 
series of while HMAX is plotted as "X" . The two curves 
are then labelled. These, and all the other graphs described 
in this program are no larger than 11" x 1 2^" , so that they 
may be stored with lineprinter outputs from each recording 
station. All the graphic output from this program is produced 
with the aid of the I.B.M. 1800 Plotter Subroutines. 
TPLOT This link plots, for each season, a curve representing 
the percentage occurrence of the wave period. Each curve is 
enclosed within four axes, the X-axes representing the wave 
period from ^-20 seconds while the Y-axes represent the 
percentage occurrence from 0-30^. The grapt^ ar^ labelled 
as are the left hand Y-axes and the lower X-axis. The data 
plotted is that stored in disk file 3 in HSLOT. The first 
value in the disk file is the percentage of calm readings 
in the season which is printed below the X—axis, while the 
remainder of the data is plotted in half second intervals 
as a solid line. 
SlfPLT This link plots the annual values of the spectral 
width parameter which have been stored in disk file 4 
described in HSLOT. Both axes are linear, t±^ lower X_a^^^ 
being labelled and representing the spectral width parameter 
in tenths from ;6-1 , while the Y-axes represent the percentage 
occurrence from 0-15. The first number stored in the disk 
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file is the percentage of calms in the year, and this value 
is printed below the lower X axis. The remaining values 
are then plotted as a solid curve. 
SCATP The X-axes plotted in this link represent the wave 
period from ^-18 seconds, while the Y-axes represent 
significant wave height in feet. The range is calculated by 
the value of MAXH if it equals 2^ th^ range is ft., 
if it is 40 the range is 0-40 ft. and it it is 80 the range 
is 0 - 8 0 ft. The axes are then labelled, the Y-axis labels 
varying according to the value of MAXH. 
Each record in the disk file 5 (described in HSLOT) is 
accessed and rearranged into A1 format using the Subroutine 
INECB. Each word is stored, right justified into six 
consecutive elements of an output array which has previously 
been loaded with spaces. If the disk word already contains 
an asterisk or a plus, one of these symbols is stored in the 
right hand element of the six which are being accessed. 
Otherwise the number contained in the disk word is converted 
to A1 format. Before each array is printed on the plotter a 
check is made to see whether every element is a space. If 
it is the array is ignored and the next disk record is read. 
The number of calm records in the year is printed as parts 
per thousand in the bottom left hand corner of the graph, 
while all other values are printed in their correct positions 
on the graph, the symbol * representing one occurrence and 
+ representing two occurrences. 
PERPL This link commences by reading the first number 
stored in the disk files PE02 and PE04. The larger of these 
two numbers is used to determine the range of the Y^axes, 
and the positions of the labels relative to the axes. If 
this number is less than or equal to 80 the Y-axes range 
from 0 - 1 0 0 , if it is less than or equal to 1 8 0 the axes 
range from 0 - 2 0 0 , otherwise they range from 0 - 3 0 0 . The 
X-axes are logarithmic, ranging from 1 - 2 0 0 and representing 
duration in hours. The Y-axis represents the number of 
occurrences of wave conditions exceeding a given duration. 
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By using- the Subroutine DFT described earlier, the program 
plots the data stored in each "PE" disk file until IIiMAX/2 
files have been plotted. Each curve is then labelled with the 
appropriate wave height. 
PIMP This link lists on the 1 443 printer all the data which 
has been plotted except for the wave height/period graph. 
This is done to enable the user to verify the value of 
any doubtful point on any graph. 
Control is then returned to WAST in order to terminate 
the program. 
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GRAPH OF PERCENTAGE OCCURRENCE OF TZ 
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GRAPH OF PERCENTAGE OCCURRENCE OF TZ 
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GRAPH OF PERCENTAGE OCCURRENCE OF TZ 
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/ / J O B OA AUG 7 3 1 4 . 7 1 4 MRS C R U F O O O O 
/ / * N I O MPX H A S T E S L I R t A R Y P i O G R A M 
/ / ASM C R U F A V E R S I O N 2 0 M O D I F I C A T I O N 0 - 1 7 4 C R U F O O l O 
* L I S T ALL 
0 0 0 0 0 3 0 A 4 1 8 1 1 E N T C B U F A S T A R T B U F F E R I N G C A R D READER C A U F n O S O 
0 0 3 1 0 3 0 A 4 1 A 7 2 E N T C B U F X S T O P B U F F E R I N G C A R D R E A D E R C R U F n j 4 1 
F F 6 R 3 C A R D EOU - / 9 8 C A L L C A R D N I N F I O T A R L E , R E L TV C R U F O O S n 
4 * N n T E . C O N T E N T S O F T H E L A S T C A R D R E A D B E F O R E C A L L I N G C R U F 0 0 6 3 
5 * E X I T OR C B U F X A R E L O S T . P U R P O S E OF C B U F X I S TO MAKE C R U F n 0 7 0 
6 * S U R E T H I S C A R D G O E S T H R O U G H C A R D R E A D E R P R O P E R L Y , A S C R U F 0 3 R 0 
7 * A N U N C H E C K E D I / O E R R C R C C W L D C A U S E T H I S L A S T CARD C R U F 3 0 9 0 
A * T n B E R E A D BY T H E N E X T P R O G R A M . C R U F O I D I 
9 * C 8 U F X A L S O &UTS B A C K A D D R E S S OF C A R D N I N F I O T A R L E . C R U F O l l O 
1 0 * S 0 T H A T H T E SAME P R O G R A M CAN T H E N W R I T E TO T H E C R U F O I P I 
1 1 * C A R D R E A D E R I F R E Q U I R E D . C R U F O l i n 
0 0 0 0 0 0 0 0 0 1 2 C B U F A DC C R U F 1 1 4 3 
0 0 0 1 0 C 8 4 E 1 3 L D D C A L L F I X F I O T A B L E C R U F l l S n 
0 0 0 2 0 0 D F 0 0 F F 6 8 1 4 S T D L 3 C A R D C R U F n i 6 3 
0 0 0 4 3 0 0 3 0 5 9 1 1 5 1 5 C A L L C A R D N S T A R T C A R D R E A D E R C R U F l l 7 n 
0 0 0 6 1 0 3 4 5 1 6 DC L I S T C R U F O I R I 
0 0 0 7 0 1 4 C 8 0 0 0 0 0 1 7 B S C I C B U F A C R U F 1 1 9 n 
0 0 0 9 0 0 0 0 0 1 8 S U B DC 1 3 S E U D 0 C A R D N C R U F n z n i 
OOOA 0 6 A 2 1 1 9 S T X 2 X 2 + 1 C R U F 0 2 i n 
OOOB 0 C O F D 2 0 LD S U B C R U F 0 2 2 0 
OOOC 0 D O O l 2 1 S T O * + l C R U F 0 2 3 n 
o o o n 0 0 6 6 8 0 0 0 0 0 2 2 L D X 1 2 * - * C R U F 0 2 4 0 
OOOF 0 C 0 4 2 2 3 LD D 1 S U C C E S S C R U F 0 2 5 n 
0 0 1 0 0 0 2 0 6 2 4 S T O 2 6 F I O L I S T E R R O R P A R A M E T E R C R U F 0 2 6 1 
0 0 1 1 0 C 0 3 3 2 5 T E S T A LD L I S T T E S T OUR L I S T O F F OWEUE C R U F T 2 7 1 
0 0 1 2 0 1 4 C 2 0 0 0 1 1 . 2 6 B S C L T E S T A , , Z C R U F I Z A T 
0 0 1 4 0 C 0 3 6 2 7 LD L I S T + 6 E R R O R P A R A M E T E R C R U F 0 2 9 0 
0 0 1 5 0 9 0 3 C 2 8 S D1 C R U F 0 3 0 n 
0 0 1 6 0 1 4 C 0 8 0 0 1 F 2 9 B S C L K A , + C R U F 0 3 i n 
0 0 1 8 0 9 0 3 5 3 0 S D 7 C R U F 0 3 2 0 
0 0 1 9 0 1 4 C 1 8 0 0 1 F 3 1 BSC L K A , + - C R U F 0 3 3 n 
O O I B 3 0 0 3 0 5 9 1 1 5 3 2 C A L L C A R D N R E T R Y C R U F a 3 4 n 
0 0 1 0 1 0 0 4 5 3 3 DC L I S T C R U F 0 3 5 0 
O O I E 0 7 0 F 2 3 4 MDX T E S T A C R U F 1 3 4 3 
O O I F 0 C 2 0 8 3 5 KA LD 2 8 F I O A R E A A D D R E S S C R U F 0 3 7 0 
0 0 2 0 0 D 0 0 4 3 6 S T O A + 1 I N T O L O O P C R U F 0 3 R 1 
0 0 2 1 0 6 2 5 0 3 7 LDX 2 8 0 MOVE 8 0 J O L C H A R A C T E R S C R U F 0 3 9 0 
0 0 2 2 0 1 C 6 0 0 0 0 5 3 3 8 B LD L 2 A R E A F R O M OUR B U F F E R C R U F 3 4 0 n 
0 0 2 4 0 0 0 6 0 0 0 0 0 0 3 9 A S ^ l L 2 * - * I N T O F I O B U F F E R C R U F 3 4 1 0 
0 0 2 6 0 7 2 F F 4 0 MDX 2 - 1 C R U F 0 4 P 3 
0 0 2 7 0 7 0 F A 4 1 MDX B C R U F n 4 3 n 
0 0 2 8 3 0 0 3 0 5 9 1 1 5 4 2 C A L L C A R D N S T A R T R E A D I N G N E X T C R U F 0 4 4 0 
0 0 2 A I 0 0 4 5 4 3 DC L I S T C A R D I N T O B U F F E R C R U F 0 4 5 0 
0 0 2 8 0 0 6 6 0 0 0 0 0 0 4 4 X 2 L M L 2 » - * C R U F n 4 6 T 
0 0 2 D 0 1 7 4 0 1 0 0 0 9 4 5 MDX L S U B , 1 C R U F 0 4 7 n 
0 0 2 F 0 1 4 C 8 0 0 0 0 9 4 6 B S C I SUB C R U F 0 4 R 1 
0 0 3 1 0 0 0 0 0 4 7 C B U F X DC C R U F 0 4 9 n 
0 0 3 2 0 C 0 1 2 4 8 T E S T B LD L I S T C R U F O s n n 
0 0 3 3 0 1 4 C 2 0 0 0 3 2 4 9 B S C L T ^ ^ B , Z C R U F O S i n 
0 0 3 5 0 C 3 1 5 5 0 LD L I S T + 6 C R U F 3 5 7 1 
0 0 3 6 0 9 0 1 B 5 1 S D 1 C R U F 0 5 3 0 
0 0 3 7 0 1 4 C 0 8 0 0 4 0 5 2 B S C L C R U F 0 5 4 n 
0 0 3 9 0 9 0 1 4 5 3 S D 7 C R U F 1 5 5 n 
PAGE 0 0 2 
n 0 3 A 0 1 4 C 1 A 0 0 4 0 5 4 B S C L K R t 4- — C B U F n S A O 
n o 3 C 3 0 0 3 0 5 9 1 1 5 5 5 R C A L L C A R D N R E T R Y T O M j W E S U R E R I G H T N U M B E R C B U F O S ™ 
0 0 3 E 1 0 0 4 5 5 6 DC L I S T O F C A R D S K A V E P A S S E D C M D R E A D E R C B U F O S & O 
0 0 3 F 0 7 ] F 2 5 7 MDX T E S T B C B U F n 5 9 0 
n 0 4 0 0 C O F C 5A KB LO R + 1 P U T BACK C A L L C A R D N I N F I D T A B L E C R U F 0 6 n 0 
0 0 4 1 0 0 0 7 0 0 F F 6 9 5 9 S T O L3 C A R D * 1 C R U F 3 6 i n 
0 0 4 3 0 1 4 C 8 0 0 0 3 1 6 0 B S C I C B U F X C B U F n 6 ? n 
0 0 4 5 0 0 0 7 4 1 L I S T B S S 7 C R U F 0 6 i n 
0 0 4 C 0 1 0 0 0 6 2 DC / l O O O C R U F 0 6 4 0 
0 0 4 0 1 0 0 5 3 6 3 DC A R E A C R U F 0 6 5 n 
0 0 4 E 0 0 0 0 7 6 4 D7 DC 7 C R U F n 6 6 n 
0 0 5 0 0 0 0 0 6 5 C A L L B S S E 0 C R U F 1 6 7 n 
0 0 5 0 0 1 4 4 0 0 0 0 0 9 6 6 B S I L S U B C R U F n 6 m ) 
0 0 5 2 0 0 0 0 1 6 7 D 1 DC 1 C R U F 0 6 9 0 
0 0 5 3 0 0 0 5 0 6 R AREA DC 8 0 C R U F n 7 n n 
0 0 5 4 0 0 5 0 6 9 B S S 8 0 C R U F 1 7 m 
O O A 4 7 0 E N D C B U F A C B U F 0 7 ? n 
0 0 0 E R R O R ( S ) AND 0 0 0 W A R N I N G ( S ) I N Al BOVE A S S E M B L Y 
C B U F A C B U F X 
n w p F U N C T I O N C O M P L E T E n 
4 0 E L E T E C n U F A 
n w p F U N C T I O N C O M P L E T E n 
* S T O R E C S M F A 
C B U F A C 8 U F X 
n w p F U N C T I O N C r W P L E T E n 
C 8 U F 0 7 i n 
C B U F 0 7 4 n 
/ / J O B OR AUG 7 3 
/ / *Min P^X WASTER 
/ / ASM P R U F A 
* L I S T A L L 
1 4 . 7 5 3 H%S 
LIRRA7Y PROGRAM 
V E R S I O N 2 0 M O D I F I C A T I O N 0 
PBUFonni 
PBUFnnio 
0 0 0 0 1 7 0 A 4 1 R 1 1 E N T P B U F A T O B U F F E R F I O P R I N T [ N G P P U F O J I O 
o ^ ! n 1 7 0 A 4 1 A 7 2 E N T P B U F X T O E M P T Y B U F F E R p s u F o j ^ n 
F ^ , c 3 P R I N T E O U P P U F 3 J 5 0 
n o n o 0 0 0 0 0 P B U F A DC P S U F O O t n 
0 0 0 1 0 C 8 4 0 5 L D D C A L L F I X C A L L P R N T N I N F I O T A B L E P B U F n j 7 0 
0 0 0 2 0 0 n F 0 0 F F 6 C 6 S T D L 3 P ^ i N T P B U F O O B O 
0 0 0 4 0 1 4 C R 0 0 0 0 0 7 B S C I P B U F A P B U F o o g n 
0 0 0 6 0 0 0 0 0 A S U A n c P B U F n i n n 
0 0 0 7 0 6 A 2 2 9 S T X 2 X 2 + 1 P B U F T l i n 
OOOR 0 C O F D 1 0 L D S U B P B U F n i p n 
0 0 0 9 0 n o o l 1 1 S T O * + 1 P B U F l l i n 
O O O A 0 0 6 6 B O O O O O 1 2 L O X I 2 * —* P B U F T 1 4 n 
o o o c 0 C 1 3 7 1 3 L O 0 1 P 9 U F 3 1 5 0 
0 0 0 0 0 1 4 S T O 2 6 E R R O R P A R A M E T E R I N L I S T P B U F 3 1 A 0 
O O O E 0 C 0 2 A 1 5 T E S T A L D U S T ; ' B U F 0 i 7 n 
O O O F 0 1 4 C 2 0 0 0 0 E 1 6 B S C L T E S T A , Z P B U F O I R O 
o o n 0 1 7 L D L I S T + 6 S E E I F L A S T C A L L TO P R N T N W A S P B U F 0 1 * 0 
0 0 1 2 0 9 0 3 1 l A S 0 1 S U C C E S S F U L P B U F O Z O O 
o o n t 0 1 4 C 0 8 0 0 1 9 1 9 B S C L K , + P R , U F 0 2 1 0 
0 0 1 5 3 0 1 7 6 5 5 A n 5 2 0 C A L L P R N T N O T H E R W I S E R E T R Y P B U F n 2 2 n 
0 0 1 7 1 0 3 3 9 2 1 DC L ^ ^ P E U F 1 2 3 0 
O O I A 0 7 0 F 5 2 2 MDX T E S T A P B U F 0 2 4 0 
0 0 ^ 1 0 C 2 0 R 2 3 K L O 2 8 A R ^ i A D D R E S S ( F I O B U F F E R ) P B U F 3 2 5 0 
O O I A 0 n 0 0 4 2 4 S T O B + 1 A N D I N T O L O O P P 8 U F 0 2 6 n 
n o M t 0 C 2 0 7 2 5 L O 2 7 C O N T R O L P A R A M E T E R P B U F n 2 7 0 
O O l C 0 0 0 2 3 2 6 S T O L I S T + 7 I N T O OUR L I S T P B U F 0 2 R O 
2 7 * S H I F T 1 2 0 C H A R A C T E R S P B U F 0 Z 9 h 
O O I D 0 6 2 3 C 2 A L D X 2 6 0 P B U F 0 3 0 1 
0 0 0 0 C 6 0 0 0 0 0 0 2 9 R L O L 2 P B U F 0 3 T 1 
0 0 2 0 0 1 0 6 0 0 0 0 4 5 3 0 S T O L 2 B U F F P B U F 3 3 2 0 
0 0 2 2 0 7 2 F F 3 1 MOX 2 - 1 P B U F 0 3 3 0 
0 0 2 3 0 7 0 F A 3 2 MOX B P B U F 0 3 4 n 
0 0 2 4 3 0 1 7 6 5 s p n 5 3 3 Z A U . P R N T N P a U F 0 3 5 0 
0 0 2 6 I 0 0 3 9 3 4 DC L I S T P B U F 0 3 6 n 
0 0 2 7 0 1 7 4 0 1 0 0 0 6 3 5 MOX L S U B , 1 P B U F 0 3 7 n 
0 0 2 9 0 0 6 6 0 0 0 0 0 0 3 6 X 2 LOX L 2 p R U F l 3 R n 
0 0 2 B 0 1 6 C 8 0 0 0 0 6 3 7 B S C I S U B P P U F 0 3 9 0 
0 0 2 D 0 0 0 0 0 3 0 P B H F X o c P * U F n 4 0 0 
O O Z E 0 C 0 3 A 3 9 T E S T R L O L I S T L O O P T I L L L I S T O F F O U E U = P R U F 1 4 1 0 
0 0 2 F 0 1 4 C 2 0 n 0 2 E 4 0 B S C L T E S T S , Z P R U F 0 4 2 0 
n o 3 i 0 G O O D 4 1 L D L I S T + 6 WAS L A S T C A L L P R N T N S U C C E S S r : U L P R U F 3 4 3 ] 
0 0 3 2 0 9 0 L 1 4 2 S D 1 P m U F 0 4 4 0 
0 0 3 3 0 1 4 C 8 R # 0 2 n 4 3 B S C I P R U F X , + P R U F 0 4 5 1 
0 0 3 5 3 0 1 7 6 5 5 9 0 5 4 4 C A L L P R N T N O T H E R W I S E R E T R Y O P E R A T I O N P P U F 0 4 6 0 
0 0 3 7 1 0 3 3 9 4 5 OC L I S T P P U F 0 4 7 0 
0 0 3 A 0 7 0 F 5 4 6 MOX T E S T B P R U F 0 4 R 0 
0 0 3 9 O O O R 4 7 L I S T B S S 8 P R U F n 4 q i 
0 0 4 1 1 0 0 4 5 4 A DC B U F F P R U F O S n O 
0 0 4 2 0 0 0 0 4 9 R S S E 0 P R U F 0 5 1 3 
0 0 4 2 0 1 4 4 0 0 0 0 0 6 5 0 B S I L S U B p p u F o s z n 
0 0 4 4 0 0 0 0 1 5 1 0 1 DC 1 P P U F ) 5 3 1 
0 0 4 5 0 0 0 3 C 5 2 B U F F DC 6 0 P R U F 0 5 4 0 
0 0 4 6 0 0 3 C 5 3 B S S 6 0 P R U F 0 5 5 0 
8 AUG 7 3 P A G E 0 0 2 
0 0 8 2 5 4 E N O P B U F 0 5 6 0 
CKm E R R O R ( S ) AND 0 0 0 W A R N I N G ! S ) I N ABOVE A S S E M B L Y . 
P B U F A P & U F X 
DMP F U N C T I O N C O M P L E T E D 
* D E L E T E P B U F A P B U - O S T n 
DMP F U N C T I O N C O M P L E T E D 
* S T O R E P B U F A P B U ^ n 5 8 0 
P B U F A P B U F X 
DMP F U N C T I O N C O M P L E T E D 
/ / j n p X X X 0 2 AUG 7 3 1 7 . 1 4 6 MRS 
/ / MPX P R O K R A M L I B R A R Y M A S T B t C O P Y 
/ / FOR HEAO V E R S i n N 2 0 M O D I F I C A T I O N 1 8 9 
* E X T E N n E n P R E C I S I O N 
* L I 5 T ALL 
S U B R O U T I N E H E A H ( M O N T H , l Y E A R ) 
2 9 









S U B R O U T I N E TO P R I N T M O N T H , Y E A R , ANO H E A D I N G S ON E A C H P A G E 
G O T O ( 1 , 2 , 3 , 4 , 5 , 6 
1 W R I T E ( 3 . , 2 7 ) l Y E A R 
G O T O 2 0 
? W R I T E f 3 . , 2 8 ) l Y E A R 
G O T O 2 0 
3 ( 3 . , 2 9 ) l Y E A R 
G O T O 2 0 
4 W R I T E ( 3 i , 3 0 ) l Y E A R 
G O T O 2 0 
5 ( 3 , ,311 l Y E A R 
G O T O 2 0 
A W R I T E ( 3 , 3 2 ) l Y E A R 
G O T O 2 0 
7 W R I T E ( 3 , 3 4 ) l Y E A R 
G O T O 2 0 
A W R I T E ( 3 , 3 5 ) l Y F A R 
G O T O 2 0 
9 W R I T E ( 3 , 3 6 ) l Y E A R 
G O T O 2 0 
1 0 W R I T E ( 3 , 3 7 ) l Y E A R 
G O T O 2 0 
1 1 W R I T E ( 3 , 3 8 ) l Y E A R 
G O T O 2 0 
1 2 W R I T E ( 3 , 3 9 ) l Y E A R 
2 0 w r n i ( 3 , 4 0 ) 
2 7 FORMAT ( 1 H 1 , 5 ( / ) , ' . 
FORMAT ( 1 H 1 , 5 ( / ) . 
FORMAT ( 1 H 1 , 5 ( / ) , 
FORMAT ( 1 H 1 , 5 ( / ) , 
FORMAT ( 1 H 1 , 5 ( / ) , 
F O R M A T ( 1 H 1 , 5 ( / ) , 
+ J A N U A R Y ' , 2 X , I 4 , / ) 
' + F E B R U A R Y ' , 2 X , I 4 , / ) 
' + M A R C H ' , 2 X , I 4 , / ) 
' + A P R I L ' , 2 X , I 4 , / ) 
' + M A Y ' , 2 X , I 4 , / ) 
' + J U N E ' , 2 X , I 4 , / ) 
FORMAT ( l H l , 5 ( / ) , ' + J U L Y ' , 2 X , I 4 , / ) 
F O R M A T ( l H l , 5 ( / ) , ' + A U C U S T ' , 2 X , I 4 , / ) 
F O R M A T ( l H l , 5 ( / ) , ' + S E P T E M R E R ' , 2 X , I 4 , / ) 
F O R M A T ( l H l , 5 ( / ) , ' + 0 C T 0 B E R ' , 2 X , I 4 , / ) 
F O R M A T ( l H l , 5 ( / ) , ' + N i n V E M B E R ' , 2 X , I 4 , / ) 
F O R M A T ( l H l , 5 ( / ) , ' + D E C E M B E R ' , 2 X , I 4 , / ) 
FORMAT f l l 5 H H A T E 
1 ' H S l H S 2 
R E T U R N 
ENO 
T I M E T Z 
H S H M A X ( 3 H R S ) 
H I H 2 
D U R A T I O N 
H I ' 
D E P T H , / ) 
H E A D O O n o 
H E A D O O l O 
H E A D 0 0 2 0 
H E A D 0 0 3 0 
H E A D 0 0 4 0 
H E A D 0 0 5 0 
H E A D 0 0 6 0 
H E A D 0 0 7 0 
H E A D 0 0 8 0 
H E A D 0 0 9 0 
H E A D O l O O 
H E A D S l i n 
H E A D 0 1 7 0 
H E A D 3 1 3 0 
H E A D 0 1 4 0 
H E A D 0 1 5 0 
H E A D 0 1 6 0 
H E A D 0 1 7 0 
H E A D 0 1 8 0 
H E A D 0 1 9 0 
H E A D O Z O O 
H E A D 0 2 1 0 
H E A D 0 Z 2 0 
H E A D I Z S O 
H E A D 0 2 4 0 
H E A D 0 2 5 0 
H E A D 0 2 6 0 
H E A D 0 2 7 0 
H E A D 0 2 8 0 
H E A D 0 2 9 0 
H E A D 0 3 0 0 
H E A D 0 3 1 0 
H E A D 0 3 2 0 
H E A 0 0 3 3 0 
H E A D n 3 4 n 
H E A D 0 3 5 0 
H E A D 0 3 6 0 
H E A D 0 3 7 0 
H E A D 0 3 8 0 
H E A D 0 3 9 0 
H E A D 0 4 0 0 
H E A D 0 4 1 0 
H E A D 0 4 2 0 
H E A D 0 4 3 0 
H E A D 0 4 4 0 
H 2 H E A D 0 4 5 0 
H E A D 0 4 6 0 
H E A D 0 4 7 0 
H E A D 0 4 8 0 
S T A T E M E N T A L L O C A T I O N S 
2 7 = 0 0 0 1 2 8 = 0 0 n F 2 9 = 0 0 1 E 3 0 = 0 0 2 8 3 1 = 0 0 3 8 3 2 = 0 0 4 4 
3A = 0 0 1 9 3 9 = 0 0 9 8 ^ = 0 0 A 7 1 = ^ . 0 6 2 = 0 ^ ^ 3 = 0 M 6 
R = 0 ^ ^ 9 = O M A 1 0 = 0 M ^ 1 1 = 0 ^ ^ 1 2 2 0 ^ 1 6 4 
3 4 
4 
= 0 0 5 1 3 5 
= o n E 5 
= m5E 
= 0 1 2 6 
3 6 
6 
= 0 0 6 C 3 7 = 0 n 7 P 
= n ^ ^ 7 
0 2 AUG 7 3 
P A G E 0 0 ? 
F E A T U R E S S U P P O R T E D 
O N E WORD I N T E G E R S 
E X T E N D E D P R E C I S I O N 
C A L L E D S U B P R O G R A M S 
C O N G O MWRT MCOMP M I O I S I J B ] 
I N T E G E R C O N S T A N T S 
3 = 0 0 0 0 
C O R E R E Q U I R E M E N T S F O R H E A D 
COMMON 0 I N S K E L COMMON 0 
V A R I A B L E S 0 P R O G R A M 3 6 2 
E N D O F C O M P I L A T I O N 
H E A D 
DMP F U N C T I O N C O M P L E T E D 
/ / DMP H E A D n 4 9 0 
* D E L E T E H E A D H E A D O S O O 
DMP F U N C T I O N C O M P L E T E D 
* S T O R E H E A D H E A D 0 5 3 0 
H E A D 
DMP F U N C T I O N C O M P L E T E D 
/ / J O B 0 2 AUG 7 3 1 7 . 1 6 6 MRS D C R F O O O O 
/ / MPX M A S T E R L I B R A R Y P R O G R A M 
/ / FOR V E R S I O N 2 0 M O D I F I C A T I O N 0 - 1 7 0 D C R F O O l O 
* L I S T A L L D C R F 0 0 2 0 
^ E X T E N D E D P R E C I S I O N D C R P 0 0 3 0 
: C N O N P R O C E S S P R O G R A M D C R F 0 0 4 0 
* O N E WORD I N T E G E R S D C R F 0 0 5 0 
S U B R O U T I N E 0 C 0 R F ( R A T I 0 , D , T Z ) D C R F 0 0 6 0 
C S U B R O U T I N E TO C A L C U L A T E T H E D E P T H C O R R E C T I O N F A C T O R F O R T H E D C R F 0 0 7 0 
C F . M . P R E S S U R E R E C O R D E R D A T A . O C R F O O B O 
C P A R A M E T E R S R A T I O I S R E T U R N E D W I T H T H E C O R R E C T I O N F A C T O R . D C R F 0 0 9 0 
C D I S T H E MEAN D E P T H F O R T H E R E C O R D . ( R A N G E 0 0 . 1 T O 9 9 . 9 D C R F 0 1 0 0 
C T Z I S T H E T I M E Z E R O C R O S S I N G V A L U E . D C R F O H O 
C ON E A C H C A L L T O D C O R F LAMDA I S C O M P U T E D B Y N E W T O N - R A P H S O N M E T H O D D C R F O l P O 
C O F I T E R A T I O N A N D I S S U B S T I T U T E D I N T O T H E D E P T H C O R R E C T I O N F O R M U L A . D C R F 0 1 3 0 
C S I G N F I S T H E V A L U E B E L O W W H I C H T H E E R R O R I N LAMDA MAY B E I G N O R E D D C R F 0 1 4 0 
R E A L L A M D A D C R F 0 1 5 0 
S I G N F = . 5 D C R F 0 1 6 0 
6 = 3 2 . 1 7 4 1 D C R F 0 1 7 0 
P I = 3 . 1 4 1 5 9 2 6 5 D C R F 0 1 8 0 
L A M D A = ( G * T Z * T Z ) / ( 2 . * P I ) D C R F n i 9 0 
6 L A M D A = L A M D A * 0 . 5 D C R F O Z O O 
1 X = 2 . * P I * D / L A M D A D C R F 0 2 1 0 
Y = G / ( 2 . * P I * L A M D A ) D C R F 0 2 2 0 
F L = T A N H f X ) D C R F 0 2 3 0 
D F L = F L * F L - 1 . D C R F 0 2 4 0 
D F L = D F L * X - F L D C R F 0 2 5 0 
D F L = D F L * Y / L A M O A D C R F n 2 6 0 
F L = F L * Y D C R F 0 2 7 0 
F L = F L - 1 . / ( T Z * T Z ) D C R F 0 2 8 n 
I F ( D F L ) 2 , 4 , 2 D C R F a 2 9 0 
2 E R R O R = F L / D F L D C R F 0 3 0 0 
I F ( E R R 0 R - L A M D A ) 5 , 6 , 6 D C R F 0 3 1 0 
5 L A M D A = L A M D A - E R R O R D C R F 0 3 2 0 
I F ( A B S ( E R R 0 R ) - S I G N F ) 3 , 3 , 1 D C R F 0 3 3 0 
4 C O N T I N U E , D C R F 0 3 4 0 
R A T I 0 = 1 . 1 6 D C R F 0 3 5 0 
R E T U R N D C R F 0 3 6 0 
3 C O N T I N U E D C R F n 3 7 0 
X = 2 . * P I * D / L A M D A D C R F n 3 8 0 
R A T I O = E X P ( X ) D C R F n 3 9 0 
R A T I 0 = R A T I 0 + 1 . / R A T I O D C R F 0 4 0 0 
R A T I 0 = R A T I 0 * 0 . 5 + n . l 6 D C R F 0 4 1 0 
R E T U R N D C R F 0 4 2 0 
E N D D C R F 0 4 3 0 
V A R I A B L E A L L O C A T I O N S 
L A M D A f R ) = 0 0 0 0 S I G N F ( R ) = 0 0 0 3 G ( R ) = 0 0 0 6 P I ( R ) = 0 0 0 9 X ( R ) = n o n C Y ( R ) = n n O F 
F L ( R ) = 0 0 1 2 0 F L ( R 1 = 0 0 1 5 E R R 0 R ( R 1 = 0 0 1 6 
S T A T E M E N T A L L O C A T I O N S 
6 = 0 0 6 2 1 = 0 n 6 A 2 = O O A E 5 = O O B B 4 = O O C B 3 = 0 0 0 1 
F E A T U R E S S U P P O R T E D 
N O N P R O C E S S 
ONE WORD I N T E G E R S 
E X T E N D E D P R E C I S I O N 
0 2 A U G 7 3 
P A G E 0 1 2 
C A L L E D S U B P R O G R A M S 
E T A N H E A R S E E X P F A D O E S U B F M P Y E D I V E L D E S T O F S B R E D V R L D F A C S U R I N 
R E A L C O N S T A N T S 
. 5 0 0 0 0 0 0 0 0 E 0 0 = n n i E . 3 2 1 7 4 1 0 0 0 E 0 2 = 0 0 2 1 . 3 1 4 1 5 9 2 6 5 E 0 1 = 0 0 2 4 . 2 0 0 0 0 0 n O O E 0 1 = 0 0 2 7 . l O n n n n n o O F i 1 = n n ? A 
. l l A O O O O O O E 0 1 = 0 0 2 0 . l A O O O O O O O E 0 0 = 0 0 3 0 
C O R E R E Q U I R E M E N T S F O R O C O R F 
C H M M O N n I N S K E L C O M M O N 0 
V A R I A B L E S 3 0 P R O G R A M 2 1 2 
E N O O F C O M P I L A T I O N 
n C O R F 
O M P F U N C T I O N C O M P L E T E O 
e O E L E T E r ^ J I R F D C R F 3 4 4 0 
O M P F U N C T I O N C O M P L E T E O 
a S T O R E D C R F 0 4 5 0 
n c o R F 
O M P F U N C T I O N C O M P L E T E n 
/ / J O R X X X 0 2 AUG 7 3 1 7 . 1 R 7 MRS 
/ / FOR SRWRO V F R S i n w ? 1 M n O I F l C A T I O N 0 8 9 
* I 0 C 5 ( C A R D , 1 4 4 3 P R I \ ^ E R , D I S K ) 
t E X T E N n e n P R E C I S I O N 
» L I S T A L L 
D E F I N E F I L E 1 ( 3 0 0 0 , 4 2 , " , I R t u , 
C 
C N I O P R O G R A M RQ W R I T T E N FAR L . P . A N D R E C O R D R E S U L T S DN D I S K 
C D I S K F I L E O E F I N F D A S H A V I N G 3 0 0 0 R E C O R D S E A C H O F 4 2 W O R D S 
C L O G I C A L U N I T N U M R E R S A R E 2 = C A R n R E A D / P U N C H , 3 = L I N E P R I N T F R 
C 
I N T E G E R T I M E , Z E R 0 , C R E S T , N , R , T I T L E ( 3 6 ) 
D I M E N S I O N I D A T ( 5 n O I , H ( R ) , Z ( 2 ) , W ( 2 ) , F ( 2 ) , E ( 2 ) , K ( 2 ) , S P ^ F ( l l ) 
C A L L C R U F A 
C A L L P R U F A 
I R E C = 1 
I F M = - 1 4 7 R 4 
J C A L M = - 1 5 5 5 2 
J F L T Y = - 1 4 7 R 4 
J M I S S = - 1 1 2 0 0 
J L E S S = 1 9 5 2 0 
J S L A S = 2 4 P 9 6 
J S P A C = 1 6 4 4 R 
I N C 0 R = i q 2 6 4 
n o 9 9 9 1 = 1 , 1 1 
S P A C E ( I ) = 1 6 4 4 R 
9 9 9 C O N T I N U E 
Z E R = 0 . 
R E A n ( 2 , l ) I F M 1 FMMATfAU 
R E A D ( 2 , 2 2 ) L I N F C 
R E A D ( 2 , 4 4 ) T I T L E 














6 6 0 
D A T A T I T L E P R I N T E D O N L . P . 
1 = 0 
J = 1 
R E A D ( 2 , 6 6 ) M O N T H , l Y E A R , C O R F 
W R I T E ( I ' I R E C ) M O N T H , l Y F A R 
M O N T H AND Y E A R W R I T T E N T O D I S K 
R E A D ( 2 , R 8 ) N , i n A T ( J ) , T I M F , A L N T H , A , R , C , 0 , Z E R n , C R E S T , n E P T H , R 
O N E R E C O R D R E A D F R O M C A R D 
A T I M E = T I M E / 1 0 0 
I F ( R - J C A L M ) 6 3 , 2 4 , 6 3 
I F ( R - J F L T Y ) 6 4 , 2 4 , 6 4 
I F ( R - J M I S S ) 6 5 , 2 4 , 6 5 
T E S T F O R C A L M , M I S S I N G MR F A U L T Y R E C O R D 
I F ( I F M + 1 4 7 R 4 ) 6 5 0 , 6 6 0 , 6 5 0 
A = A * C O R F 
R = R * C O R F 
S R U R i n n n SRWRiniA 
S R W R n o ? n SRWRooin 
SRWRno4o 
S P W R o o s n SRyROOAO 
S R W R O O T n SRwRnnmn SPWRoo9n 
S R W R n i n i 
S R H R 0 1 1 0 
S R H R l l P O 
S R W R O I V ) 
S R W R 0 1 4 ^ 
S R W R O l S n 
S R W R o i a n 
S R W R n ] 7 n 
S R U R O I A O 
S R W R n i 9 n 
S R W R l Z O n 
S R W R 0 2 1 0 
S R W R n Z P O 
S R W R O P V ) 
S R W R i 2 4 n 
S R W R n 2 5 n 
S R W R 1 2 6 0 
S R H R 0 ? 7 n 
s p w R i p B n 
S R W R O p g n SRWROIOO 5RWR33in SRWRllfO 
S R W R n S l O 
S R W R 0 3 4 0 SRWROISO 
S R W R n 3 6 n 
S R W R 1 3 7 n 
SR'^^isao 
S R W R 0 3 9 0 
S P W R 0 4 0 0 
S R W R 0 4 1 0 
S R W R n 4 ? 0 
spwR047n 
S R W R n 4 4 0 
S R W R n 4 5 n 
S R W R 0 4 6 n 
S P W R n 4 7 n 
S R W R n 4 8 0 
S R W R n 4 9 0 
S R W R l 5 0 n 
spwRosin 




























































































































































































































0 2 AUG 7 T 











































P R I N T OUT S E C T I O N 
C A L L HEAD ( M O N T H , l Y E A R ) 
P R I N T PAGE H E A n i N G S I F R F O U I R E D 
K ( l ) = l l 
I F ( J - l ) 1 9 , 1 8 , 1 9 
I F ( I D A T ( J ) - i n A T ( J - l ) ) 2 1 , 1 8 , 2 1 
L I N E C = L I N E C + 1 
R A I S E L I N E C O U N T S I F A NEW DAY I S B E I N G S T A R T E D 
I F ( % - J C A L M ) 1 3 , 2 3 , 1 3 
I F ( R - J F L T Y ) 4 2 , 4 3 , 4 2 
I F ( t - j M I S S ) 4 5 , 4 6 , 4 5 
L A B E L 2 3 F O R C A L M , 4 3 FOR F A U L T Y , 4 6 F r w M I S S I N G 
I F ( J - l ) 4 7 , 4 A , 4 7 
I F ( l D A T | J ) - i n A T ( J - l ) ) 4 9 , 4 8 , 4 9 
I F ( K ( 1 ) - 1 1 ) 4 R , 4 A , 2 0 0 
W R I T E ( 3 , 4 1 ) 
W R I T E ( 3 , 5 3 ) i n A T ( J ) , A T I M E , n E P T H , L I N E C 
W R I T E ( l ' I R E C ) J C A L M , I D A T ( J ) , A T I M E , S P A C E , D E P T H , L I N E C 
L I N E C = L I N E C + 1 
P R I N T CALM R E S U L T S ON L I N E P R I N T E R A N D D I S K 
GO TO 5 6 
I F ( J - l ) 5 7 , 5 8 , 5 7 
I F f I D A T ( J ) - I D A T ( J - l ) ) 5 9 , 5 8 , 5 9 
I F ( K ( l ) - l i ; 5 8 , 5 8 , 2 0 1 
W R I T E f 3 , 4 1 ) 
W R I T E ( 3 , 6 8 ) i n A T ( J ) , A T I M E , D E P T H , L I N E C 
W R I T E ( l ' I R E C ) J F L T Y , I D A T ( J ) , A T I M E , S P A C E , D E P T H , L I N E S 
L I N E C « L I N E C + 1 
P R I N T F A U L T Y R E S U L T S ON L I N E M I I N T E R A N D D I S K 
GO TO 5 6 
I F ( J - 1 ) 6 9 , 7 0 , 6 9 
I F ( I D A T ( J ) - I D A T ( J - l ) ) 7 1 , 7 0 , 7 1 
i l F ( K ( l ) - l l ) 7 0 , 7 0 , 2 0 2 
W R I T E ( 3 , 4 1 ) 
W R I T E ( 3 , 7 4 ) i n A T ( J ) , A T I M E , D E P T H , L I N E C 
W R I T E ( l ' I R E C ) J M I S S , I D A T ( J ) , A T I M E , S P A C E , D E P T H , L I N E C 
L I N C C = L I N E C + 1 
P R I N T M I S S I N G R E S U L T S ON L I N E P R I N T E R AND D I S K 
GO T O 5 6 
I F ( J - l ) 7 6 , 7 8 , 7 6 
I F ( I D A T ( J ) - i n A T ( J - l ) ) 7 9 , 7 8 , 7 9 
I F ( K ( 1 ) - 1 2 ) 7 8 , 7 8 , 2 0 3 
S R W R I O B O 
S B W R 1 0 9 0 
S R W R l l O O 
S R W R l l l O 
S P W R l l Z n 
5 R W R 1 1 3 0 
S R W R 3 1 4 0 
S R W R l l s n 
S R W R l l b O 
S R W R 1 1 7 0 
S R W R 1 1 8 0 
S R W R 1 1 9 0 
S R W R l Z O n 
s n w R i z i n 
S R W R 1 2 2 0 SRWRl23n 
S R W R 1 2 4 0 
S R W R l Z S n 
SRWR 1 2 6 ( 1 
S A W R 1 2 7 0 
S R W R 1 2 8 0 
S P W R 1 2 9 n 
S R W R 1 3 0 0 
S R W R 1 3 1 0 SRWRi3pn 
S R W R 1 3 3 0 
S R W R 1 3 4 0 
S R W R 1 3 5 0 
S R W R 1 3 6 n 
S R W R 1 3 7 0 
S R W R 1 3 R 0 
S R W R i 3 9 n 
S R W R 1 4 0 0 
S R W R 1 4 1 0 
S R W R 1 4 2 0 
S R W R 1 4 3 0 
S R W R 1 4 4 0 
S R W R 1 4 5 0 
S R W R 1 4 6 0 
S P N R 1 4 7 0 
S R W R 1 4 8 0 
S R W R 1 4 9 0 
S R W R 1 5 0 0 
S R W R 1 5 1 0 
S R W R 1 5 2 0 
S R W R 1 5 3 0 
S R W R 1 5 4 0 
S R W R 1 5 5 0 
S R W R 1 5 6 0 
S R W R l 5 7 n SRWRismn 
S R W R 1 5 9 0 
S P W R 1 6 0 0 
0 2 AUG 7 3 
P A G E 0 0 4 















9 9 7 
lOQ 
3 0 3 
8 9 
2 0 4 







h R I T E ( 3 , 4 1 ) 
Z ( 1 ) # Z ( 1 ) + 0 . 0 0 5 
H l i ; " H ( l ) + 0 . 0 5 
H ( 2 ) " H ( 2 ) + 0 . 0 5 
E ^ 2 ) = E ( 2 ) + 0 . 0 0 0 5 
H ( 3 ) = H ( 3 ) + 0 . 0 5 
H ( 4 ) « H ( 4 ) + 0 . 0 5 
H ( 5 ) " H ( 5 ) + 0 . 0 5 
H f 6 ) = H ( 6 ) + 0 . 0 5 
H f 7 ) n H ( 7 ) + 0 . n 5 
H ( A ) " H ( A ) + 0 . 0 5 
C n m i E C T R E S U L T S RY R H U N n i N G 
W R I T E ( 3 , 7 5 ) i n 4 T ( J ) , A T I M F , Z f l ) , H ( l ) , H ( 2 ) , E ( 2 ) , H ( 3 ) , H ( 4 ) , H r 5 ) 
2 , H ( 6 ) , H f 7 ) , H f 8 ) , A L N T H , n F P T H , L I N E C 
W R I T E ( l * I R E C ) j S P A C , i m A T ( J ) , A T I M E , Z ( l l , H ( l ) , H ( 2 ) , F ( 2 ) , H ( 3 ) , H ( 4 ) 
3 ) , H ( 6 ) , H ( 7 ) , H ( R ) , A L N T H , n F P T H , L I N E C 
L I N E C " L I N E C + 1 
K ( 1 ) . K ( 1 ) + 1 
W R I T E R E S U L T S TO L I ^ F P R I N T E H A N D D I S K 
I F ( N - J L E S S ) 6 1 , 9 9 7 , 6 1 
I F ( N - J S L A S ) 9 9 8 , 1 7 , 9 9 * 
T E S T FOR E N D OF MONTH MR DATA 
IF ( 5 1 - K ( 1 ) ) R 2 , A 2 , A 3 
C A L L H E A D ( M O N T H , l Y G A R ) 
T E S T FOR N E W P A G E 
K ( l ) . l l 
1 * 2 
J s J + l 
G O T O 1 4 
L I N E C = L I N E C + 1 
GO TO 1 6 
I F ( J ~ 1 ) 3 0 3 , 5 1 , 3 0 3 
I F ( I D A T ( J ) - I D A T ( J - l ) ) P 9 , 5 1 , P 9 
I F ( K ( 1 ) - 1 1 ) 2 0 5 , 2 0 5 , 2 0 4 
W R I T E ( 3 , 4 1 ) 
L l N E C = L I N e C + l 
W R I T E ( 3 , 9 1 ) i n A T ( J ) , A T I M F , n E P T H , L I N E C 
W R I T E ( l ' I R E C ) I N C 0 R , I D 4 T ( J ) , A T I M E , 5 P A C E , D E P T H , L I N F C 
R O U T I N E FOR AN I N C O R R F C T R E C O R D I . E . I F ( 2 * N n OF C R E S T S 
- N O OF Z E R O C R O S S I N G S ) I S L E S S T H A N Z E R O 
L I N 5 C " L I N E C + 1 
K(1)*K(1)+1 
I F ( 5 1 - K ( 1 ) ) 9 2 , 9 2 , 9 3 
S R W R 1 6 1 0 
5 R W R 1 6 2 0 
S R W R 1 6 3 0 
S R W R 1 6 4 0 
S R W R 1 6 5 0 
S R W R 1 6 6 0 
S B W R 1 6 7 0 
S R W R 1 6 B 0 
S R W R 1 6 9 0 
S R W R l 7 n O 
S R W R 1 7 i n 
S R W R 1 7 2 0 
S R W R 1 7 3 0 
S R W R l 7 4 n 
S R W R l 7 5 n 
5 R W R 1 7 6 n 
, H ( 5 S R W R 1 7 7 0 
S R W R 1 7 R n 
S R W R l 7 9 n 
S R W R I R O O 
S R W R i m i n SRWR18P0 SRWRIR^O 
S R W R 1 8 4 0 
S R W R I A 5 0 
S R U R 1 8 A 0 
S P W R 1 8 7 n 
S R W R I B B O SRWRiggn 
S R U R 1 9 n O 
S R W R 1 9 1 0 
S R W R 1 9 P 0 
S R W R 1 9 1 0 
S R W R 1 9 4 0 
S R W R 1 9 5 0 
S R W R 1 9 6 0 
S R W R 1 9 7 0 
S R W R 1 9 8 0 
S R W R 1 9 9 0 
S R W R P O O O 
S R W R 2 0 1 0 
S R W R f n P O 
S R W R 7 0 3 0 
S R W R 7 0 4 0 
S R W R P O S n 
S R W R P o e n 
S R W R 2 0 7 0 
S R W R Z O R O 
S R W R f o g n 
S R W R 2 1 0 0 
S R W R 7 1 1 0 SRWRPlZn 
S R W R 2 1 3 n 
0 ? A U G 7 9 
P A G E 0 0 5 
4 1 
? ? 








W R I T E ( 3 , 9 A ) 
C A L L H F A n ( M O N T H , l Y F A R ) 
T E S T F O R N E W P A G F 
K(l)=ll 
1 = 2 
J = J + 1 
G O T O 1 4 
W R I T E ( 3 , 9 7 ) 
C A L L C R U F X 
C A L L P R U F X 
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F O R M A T ( A 1 , I 2 , I 6 , 1 X , 5 F 6 . 1 , 2 I 7 , F 6 . l , A l ) 
F O R M A T ( I H , 1 X , I 2 , F 7 . 2 , ' C A L M ' , 9 2 X , F 4 . 1 , I X , I 4 ) 
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F O R M A T ( I H , l X , I 2 , F 7 . 2 , A A X , ' R P C 0 R n M I S S I N G ' , F 4 . 1 , I X , I 4 ) 
F O R M A T ( I H , l X , I 2 , F 7 . 2 , i n n x , F 4 . 1 , l X , r 4 ) 
F O R M A T ( 1 H 1 , 5 ( / ) ) 
F O R M A T ( I H , 3 ( / ) , ' l E N O O F D A T A ' ) 
F O R M A T ( I H , 1 X , I 2 , F 7 . 2 , F A . 2 , F 6 . 1 , F 7 . 1 , F 9 . 3 , 4 F 7 . 1 , F 6 . 1 , F 9 . 1 
4 7 X , F 4 . 1 , 1 X , I 4 ) 
C A L L E X I T 
E N n 
S R W R 2 1 4 0 
S R W R 2 1 5 0 
S R W R 2 i 6 n 
S R W R 2 1 7 n 
S R W R 2 1 8 0 
S R W R 2 1 9 0 
S R W R ? 2 0 n 
s m w R P z i o 
S R W R 2 2 2 0 
S R W R 2 2 3 n 
S R W R 2 ? 4 n SRWRpfsn 
S R W R 2 2 6 0 
S R W R 2 2 7 0 
S R W R 2 2 A 0 
S R W R 2 2 9 0 
S P W R ? 3 0 n 
S B W R 2 3 i n 
S R W R 2 3 2 0 
5 R W R 2 % 3 n 
S R W R 2 3 4 0 
S R W R 2 3 5 0 
S R W R 2 3 6 0 
S R W R 2 3 7 n 
, F 1 0 . 2 , 1 5 R W R 2 3 8 n 
S R W R 2 3 9 n 
S R W R 2 4 n O 
5 R W R 2 4 1 0 
V A R I A R L E A L L O C A T I O N S 
H ( R ) = 0 0 1 B ^ 0 0 0 6 Z ( R ) = 0 0 2 1 - < m i E W( R ) = 0 0 2 7 - 0 0 2 4 F I R ) " 0 0 2 D ^ ^ 0 0 2 A E ( R 1 * 0 0 3 3 - 0 0 3 0 S P A C E ( R ) = 0 0 5 4 - 0 0 3 6 
Z E R ( R ) = 0 0 5 7 C O R F ( R ) = 0 0 5 A A L N T H I R ) = 0 0 5 D A ( R ) = 0 0 6 0 S I R l # 0 0 6 3 C ( R ) = 0 0 6 6 
n ( R ) = 0 0 6 ° O E P T H ( R ) = 0 0 6 C A T l M E f R ) " 0 0 6 F R A T I O f R ) = 0 0 7 2 G ( R ) = 0 0 7 5 X ( R ) « 0 0 7 P 
Y ( R ) = 0 0 7 R I O A T ( I ) = 0 2 7 0 - O O R A K ( I ) = 0 2 7 F - 0 2 7 E T I M E I I ) * 0 2 8 0 Z E R O * I ) = 0 2 A 1 C R F S T ( I ) = 0 2 A 2 
N ( I ) = 0 2 A 3 R ( I ) = 0 2 A 4 T I T L E ( I ) = 0 2 A A - 0 2 R 5 I R E C I I ) * 0 2 A 9 I F M I I ) = 0 ? A A J C A L M I I ) = 0 ? A % 
J F L T Y ( I ) = 0 2 A C J M I S S ( I ) = 0 2 A D J L E S S ( I ) = 0 2 A E J S L A S I I ) = 0 2 A F J S P A C I I ) = 0 2 R 0 I N C O R I I ) = 0 ? R 1 
1 ( 1 ) = 0 2 R 2 L I N E C ( I ) = 0 2 B 3 J ( I ) = 0 2 R 4 M O N T H f l ) = 0 2 R 5 I Y E A R ( I ) " 0 2 R 6 
S T A T E M E N T A L L O C A T I O N S 
1 = 0 3 1 8 4 1 = 0 3 1 A 2 2 = 0 3 1 0 4 4 = 0 3 1 F 5 5 = 0 3 2 2 6 6 ? 0 3 2 R 8 8 * 0 3 3 1 5 3 = 0 3 3 C 6 8 = 0 3 4 R 7 4 = 0 ? 5 E 
9 1 = 0 3 7 0 9 R = 0 3 7 A 9 7 = 0 3 8 0 7 5 = 0 3 8 E 9 9 9 = 0 3 D R 1 6 = 0 4 0 2 1 4 " 0 4 1 C 6 3 * 0 4 4 R 6 4 , 0 4 5 1 6 5 = 0 4 5 7 
6 6 0 = 0 4 5 0 6 5 0 = 0 4 7 5 8 5 = 0 4 A C 3 0 1 = 0 4 C 0 3 0 0 = 0 4 E F 3 0 2 = 0 5 4 3 2 4 = 0 5 F 7 2 5 = 0 5 F 0 1 5 = 0 6 0 7 1 9 = 0 6 0 0 
2 1 = 0 6 2 1 l A = 0 6 2 7 1 3 = 0 6 2 0 4 2 = 0 6 3 3 2 3 = 0 6 3 8 4 7 = 0 6 4 1 4 9 = 0 6 5 5 2 0 0 , 0 6 5 0 4 P = 0 6 6 1 4 3 : 0 6 R n 
5 7 = 0 6 9 3 5 9 = 0 6 A 7 2 0 1 = 0 6 A F 5 8 = 0 6 8 3 4 6 = 0 6 D F 6 9 = 0 6 E 5 7 1 = 0 6 F 9 2 0 2 = 0 7 0 1 7 0 = 0 7 0 5 4 5 = 0 7 1 1 
7 6 = 0 7 3 7 7 9 = 0 7 4 R 2 0 3 = 0 7 5 3 7 8 = 0 7 5 7 5 6 = 0 B 1 A 6 1 " 0 8 2 8 9 9 8 = 0 8 2 E R 2 = 0 8 3 6 A 3 = 0 8 4 0 9 9 7 = 0 A 4 C 
i n o = 0 A 5 4 3 0 3 = 0 A 5 A 8 9 = 0 8 6 E 2 0 4 = 0 8 7 6 2 0 5 = 0 8 7 A 5 1 = 0 8 8 0 9 ? = 0 8 R 4 9 1 = 0 R C 2 1 7 = 0 8 C E 
= E A T U R E S S U P P O R T E D 
O N E W O R D I N T E G E R S 
E X T E N O E O P R E C I S I O N 
I O C S 
C A L L E D S U R P R O G R A M S 
0 2 A U G 7 3 
P A G E 0 0 6 
R U F A P B U F A E S O R T O C C R F E E X P E A L O G H E A D C B U F X P R W X E A D D E A O O X E M P Y EMPYX E D I V F O I V X 
L O E ^ X E S T O E S T O X E S B R EDVR E A X I F L O A T I S T O X M R E D MWRT MCOMP M I O A T M I O F X M I O I X 
l O F M I O I S U B S G MOWRT MOCOM M D A F MDFX M D I X MOF M D I H 0 L E 8 P R N T N E B P R T C A R O N 
AL C O N S T A N T S 
. O O O O O O O O O E 0 0 = 0 2 C 0 . 1 2 0 0 0 0 0 0 0 E 0 3 = 0 2 C 3 . 6 0 0 0 0 0 0 0 0 E 0 2 = 0 2 C 6 . l O O O O O O O O E 0 1 = 0 2 C 9 . p n o n n o n o o E 0 1 = 0 2 C C 
. 3 1 4 1 5 9 0 0 0 E 0 1 = 0 2 G F . 7 7 4 4 0 0 0 0 0 E 0 2 = 0 2 0 2 . 8 3 0 0 0 0 0 0 0 E 0 0 = 0 2 0 5 . 2 5 0 0 0 0 0 0 0 E 0 1 = 0 2 D A . 1 2 1 7 4 0 0 0 0 2 0 ? = 0 2 0 0 
. 2 A 9 0 0 0 0 0 0 E 0 0 = 0 2 n E . 2 4 7 0 0 0 0 0 0 E 0 0 = 0 2 E 1 . 2 1 1 0 0 0 0 0 0 E 0 0 = 0 2 E 4 . 1 0 3 0 0 0 0 0 0 2 0 0 = 0 2 E 7 . q m o o o o n o o E 0 ? = 0 2 E A 
. 7 0 7 1 0 0 0 0 0 E 0 0 = 0 2 E D . 6 3 6 1 0 0 0 0 0 E - 0 2 = 0 2 F 0 . 7 3 9 6 8 0 0 0 0 E H 0 1 = 0 2 F 3 . 3 3 0 5 7 3 0 0 n E 0 0 = 0 2 F 6 . 1 1 6 5 4 0 0 0 0 5 0 0 = 0 2 F 9 
. 5 6 6 4 0 5 0 0 0 E 0 0 = 0 2 F C . 5 0 0 0 0 0 0 0 0 E - - 0 2 = 0 2 F F . 5 0 0 0 0 0 0 0 0 E ^ 1 = 0 % 2 . 5 0 0 0 0 0 0 0 0 E H ) 3 = 0 3 0 5 
I N T E G E R C O N S T A N T S 
1 = 0 3 0 8 1 4 7 8 4 = 0 3 0 9 1 5 5 5 2 = 0 3 0 A 1 1 2 0 0 = 0 3 0 8 1 9 5 2 0 = 0 3 0 0 2 4 8 9 6 = 0 3 0 0 
3 = 0 3 1 2 0 = 0 3 1 3 1 0 0 = 0 3 1 4 4 = 0 3 1 5 1 2 = 0 3 1 6 5 1 = 0 3 1 7 
1 6 4 4 8 = n 3 0 E 1 9 2 6 4 = 0 3 n F 
C O R E R E Q U I R E M E N T S F O R S B t m O 
COMMON 0 I N S K E L COMMON 0 
V A R I A B L E S 7 0 4 P R O G R A M 1 5 6 0 
E N D O F C O M P I L A T I O N 
S 8 W R 0 
OMP F U N C T I O N C O M P L E T E O 
/ / DMP 
a O E L E T E 1 S 8 W R 0 
OMP F U N C T I O N C O M P L E T E n 
* S T O R E 1 S R W R O 
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OMP F U N C T I O N C O M P L E T E n 
S R W R 2 4 2 0 
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1 7 X , F 4 . 1 , 1 X , I 4 ) 
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END 
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A ( R ) = 0 0 n 6 R ( R 
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L ( I ) = 0 0 6 3 K ( I 
) = 0 0 0 9 C ( R 
) = n 0 1 R W(R 
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P ( I 
j F L T Y f l 
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E X T E N O E O P R E C I S I O N 
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MOF w n i H O L E R P R N T N E R M I T C A R D N 
I N T E G E R C O N S T A N T S 
2 = 0 0 6 9 1 = 0 0 6 9 3 = 0 0 6 A 1 5 5 5 2 = 0 0 6 8 1 4 7 8 4 = 0 0 6 0 1 A 4 4 A = 0 0 6 0 I 9 2 6 4 = 0 0 6 E 
2 4 A = 0 0 7 2 4 = 0 0 7 3 2 4 0 = 0 0 7 4 2 2 4 = 0 0 7 5 2 3 2 = 0 0 7 6 1 1 = 0 0 7 7 8 = 0 0 7 8 
i 4 n i 6 = n n A F i o 9 4 4 = o o 7 n 
5 6 = 0 0 7 9 
r O R F R E 0 U I 4 E M E N T S FOR L I S T O 
COMMON 0 I N S K E L COMMON 0 
V A R I A B L E S 1 0 4 P R O G R A M 6 1 4 
ENO OF C O M P I L A T I O N 
L I S T O 
DMP F U N C T I O N C O M P L E T E n 
/ / DMP 
* D E L E T E 1 L I S T O 
OMP F U N C T I O N C O M P L E T E D 
* S T O R E C I L 1 L I S T O L I S T O 
L I S T 1 1 6 0 
L I S T 1 1 7 0 
* F I L E S ( 1 , D 0 W S , 2 ) 
t C C E N D 
L I S T 1 1 9 0 
L i S T i z n o 
M P X , B U I L D L I S T O 
C O R E L O A D M A P 
T Y P E NAME A R G l A R G 2 
* C D W table 4 n A C 0012 
* F I O T A B L E 4 D 9 E O O I E 
* E T V T A B L E 4 D B C O O O F 
* V T V T A B L E 4 D C B 0 0 2 A 
* C N T T A B L E 4 n F 6 0 0 0 4 
M A I N L I S T O 4 F 0 D 
C L N T L I S T O 4 D F 8 
C A L L P B U F A 5 0 C A 
L I B F M R E D 5 3 4 4 4 D C B R 
L I B F M I O A I 5 3 C E 4 D C E 
L I B F MCOMP 5 3 B F 4 D n i 
C A L L O F T 5 R 6 A 
L I B F MWRT 5 3 4 8 4 0 0 4 
L I B F M I O I 5 3 A C 4 0 0 7 
L I B F M D R E D 5 9 4 1 4 D 0 A B 
L I B F M D I S P E C 4 0 0 0 
L I B F MDCOM 5 9 R E 4 0 E 0 
L I B F C O M G O 5 R 3 5 4 D E 3 R 
L I B F S T F A C S B A A 4 0 E 6 R 
L I B F S B F A C 5 R 8 E 4 D E 9 
C A L L P R I N T 5 C 7 C 
L I B F M D F 5 A E 2 4 D E C 
L I B F M I O F 5 3 A A 4 0 E F 
C A L L P B U F X 5 0 F 5 
C A L L F E R O R 5 0 0 5 R 
C A L L S B C A L 5 E 3 6 
C A L L G E T B F 5 D 4 3 
C A L L F R E B F 5 D 3 5 
C A L L F I O X T 5 D 3 9 
C A L L F L E T M 5 E 4 E 
L I B F S U B I N 5 F 2 C 4 n F 2 R 
C A L L F R E U P 5 E 1 5 R 
F I O B 5 F 6 A 0 1 4 2 
C O R E 6 0 A C 1 F 5 4 
M P X , L I S T O L O XO 
C L W C O F I I D E S T O R E D AT 
D M P F U N C T I O N C O M P L E T E D 
1 5 E 5 
/ / J O B 0 3 AUG 7 3 1 2 . 1 4 3 M R S 
/ / * N . I . n . MPX P R O G R A M L I B R A R Y M A S T E R C O P Y 
/ / F O R I N M V E R S I O N Z O M O D I F I C A T I O N 0 - 1 0 7 
* L I S T A L L 
* O N E WORD I N T E G E R S 
* E X T E N D E n P R E C I S I O N 
* N O N P R O C E S S P R O G R A M 
S U B R O U T I N E I N C R ( J , N I , J A , P , N 0 ) 
I F ( P - J A ) 1 , 2 , 1 
1 I F 3 , ^ ^ 
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GO T O 3 
2 W R I T E ( 3 , 7 ) N O 
7 F O R M A T ( I H , * E N O O F Y E A R R E M Z H E D W I T H N 0 = ' , 1 3 ) 
3 R E T U R N 
E N D 
I N C R O O O O 
I N C R O O l O 
I N C R 0 0 2 0 
I N C R 0 0 3 0 
I N C R 0 0 4 0 
I N C R 0 0 5 0 
I N C R 0 0 6 0 
I N C R 0 0 7 0 
I N C R 0 0 8 0 
I N C R 0 0 9 0 
I N C R O l O O 
I N C R O l l O 
I N C R 0 1 2 0 
I N C R 0 1 3 0 
I N C R 0 1 4 0 
I N C R 0 1 5 0 
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F E A T U R E S S U P P O R T E D 
N O N P R O C E S S 
O N E WORD I N T E G E R S 
E X T E N D E D P R E C I S I O N 
C A L L E D S U B P R O G R A M S 
E S E W F L O A T L D F A C MWRT 
I N T E G E R C O N S T A N T S 
0 = 0 0 0 0 3 = 0 0 0 1 
C O R E R E Q U I R E M E N T S F O R I N C R 
COMMON 0 I N S K E L COMMON 
V A R I A B L E S 0 P R O G R A M 
E N D O F C O M P I L A T I O N 
I N C R 
DMP F U N C T I O N C O M P L E T E D 
/ / D U P 
* D E L E T E I N C R 
D M P F U N C T I O N C O M P L E T E D 
* S T O R E I N C R 
I N C R 
DMP F U N C T I O N C O M P L E T E D 
I N C R 0 1 7 n 
I N C R 0 1 8 0 
J O B X X < 0 ^ AUG 7 3 1 2 . 1 6 2 MRS 
* N i n P R O G R A M L I B R A R Y M A S T E R C O P Y 
F D R C 0 R R 2 V E R S I O N 2 0 M O D I F l C A T i n N 1 2 1 4 
I S T 4 L L 
n C S ( n i S K , 1 4 4 ^ P R I M T F R , C A t n ) 
XTENOFD PRFCI^IIN 
O F F I N E F I L E m ^ n o , 4 2 , u , ^ ' R E C ) 
I N T E G E R T E S T , Y E A R , P , P A R A , C I N T 
n i M E N S I H N I T I T L ( 3 6 ) , C n ^ R ( A , 1 5 ) , N A M F L ( 3 ) 
N I C P R O G R A M 2 1 4 C 0 R R 2 
T H I S P R O G R A M A O O S I N T E R P O L A T E D R E S U L T S F O R ' F A U L T Y ' , ' M I S S I N G ' , A N 
I N C O R R E C T R E C O R D S I N S R W R O O U T P U T . I F P A R A - 1 , G A P S O F 4 OR L E S S 
R E S U L T S A R E L I N F A R L Y I N T E R P O L A T E D , S T O R E D ON D I S K A N D T H E N L I S T E D 
U S I N G P R O G R A M L I S T O . I F P A R A = 2 , T H E S M A L L G A P S A R E I N T E R P O L A T E D 
AND S T O R E D A S A E F O R E , T H E N P R O G R A M C 0 R R 2 I S E X E C U T E D . 
L N O = N U M B E R O F M I S S I N G R E C O R D S A T E N D O F Y E A R 
J N O = N U M B E R O F M I S S I N G R E C O R D S A T S T A R T O F Y E A R 
K N O = I F S E T 4 G A P AT S T A R T O F Y E A R I S I G N O R E D 
I N O = I F S E T = 1 ANY G A P D I K I N G T H E Y E A R I S 4 R E C O R D S 
AND I S I G N O R E D 
J = C O U N T E R F O R N U M B E R O F R E C O R D S R E A D I N A M O N T H 
T N 0 = 0 
L N O m O 
J N O c O 
K N 0 " 0 
J S P A C K 1 6 4 4 A 
J C A L M = - 1 5 5 5 2 
I N T " - 1 4 n i 6 
C I N T - - 1 0 9 4 4 
J . O 
N R E C « 1 
N 0 " 0 
R E A D ( 2 , 1 ) P A R A , N A M F L f P , M A X 
F O R M A T ( I 2 , 2 X , 3 A 2 , 2 ( 2 X , I 5 ) ) 
C A L L D F T ( 1 , N A M F L , I E R R ) 
I F ( l E R R ) 2 , 3 , 2 
W R I T E ( 3 , 4 ) l E R R 
F O R M A T C l E R R = ' , I 2 , ' I N C 0 R R 2 ' ) 
C A L L E X I T 
R E A D ( 2 , 5 ) I T I T L 
F O R M A T ( 3 6 A 2 ) 
W R I T E ( 3 , 6 ) I T I T L 
F O R M A T ( 1 H 1 , 2 4 ( / ) , 4 4 X , 3 6 A 2 ) 
R E A D ( I ' N R E C ) M O N T H , Y F A R 
6 
1 3 
C C A L C U L A T E N U M B E R O F R E C O R D S I N E A C H M O N T H 
GO T O ( 7 , A , 7 , 9 , 7 , 9 , 7 , 7 , 9 , 7 , 9 , 7 ) , M O N T H 
7 N I = 2 4 A 
GO T O 2 1 
A I F ( Y E A R - 4 * ( Y E A R / 4 ) ) 1 1 , 1 2 , 1 1 
9 N T = 2 4 0 
GO T O ? 1 
COR 2 0 0 0 0 
C O R 2 0 0 1 0 
C O R 2 0 0 2 0 
C 0 R 2 0 0 3 0 
C O R 2 0 0 4 0 
C O R 2 0 0 5 0 
C O R 2 0 0 6 0 
C 0 R 2 0 0 7 0 
COR 2 0 0 8 0 
C O R 2 0 0 9 0 
C O R 2 0 1 0 0 
C O R 2 0 1 1 0 
D C 0 R 2 0 1 2 0 
C 0 R 2 0 1 3 0 
C O R 2 0 1 4 0 
C O R 2 0 1 5 0 
COR 2 0 1 6 0 
C 0 R 2 0 1 7 0 
C O R 2 0 1 8 0 
C 0 R 2 0 1 9 0 
COR 2 0 2 0 0 
C O R 2 0 2 1 0 
COR 2 0 2 2 0 
C 0 R 2 0 2 3 0 
C 0 R 2 0 2 4 0 
C 0 R 2 0 2 5 0 
C O R 2 0 2 6 0 
C 0 R 2 0 2 7 0 
C O R 2 0 2 8 0 
C 0 R 2 0 2 9 0 
C O R 2 0 3 0 0 
C 0 R 2 0 3 1 0 
C O R 2 0 3 2 0 
C 0 R 2 0 3 3 0 
C O R 2 0 3 4 0 
C 0 R 2 0 3 5 0 
C O R 2 0 3 6 0 
C 0 R 2 0 3 7 0 
C O R 2 0 3 8 0 
C 0 R 2 0 3 9 0 
C O R 2 0 4 0 0 
C 0 R 2 0 4 1 0 
C O R 2 0 4 2 0 
C 0 R 2 0 4 3 0 
C O R 2 0 4 4 0 
C 0 R 2 0 4 5 0 
C O R 2 0 4 6 0 
C 0 R 2 0 4 7 n 
C O R 2 0 4 8 0 
C 0 R 2 0 4 9 0 
C O R 2 0 5 0 0 
C O R 2 0 5 1 0 
C O R 2 3 5 2 0 
C 0 R 2 0 5 3 0 
C O R 2 0 5 4 0 
C 0 R 2 0 5 5 0 
C O R 2 1 5 6 0 
0 3 AUG 7 3 
P A G E 0 0 2 
1 1 N I = 2 2 4 C 0 R 2 0 5 7 0 
o n T O 2 1 C O R 2 0 5 8 0 
1 2 N T = 2 3 2 C 0 R 2 0 5 9 0 
2 1 R E A D ( I ' N R E C ) T E S T , I , A , R , C , D , E ,F,G,H,W,X,Y,Z,V,JA C 0 R 2 0 6 0 0 
J = J + 1 C 0 R 2 0 6 1 0 
I F ( J A - l l 1 0 0 , 1 0 1 , 1 0 0 C 0 R 2 O 6 2 O 
C O R 2 0 6 3 0 
T E S T FOR M I S S I N G R E C C R D S A T S T A R T O F YEAR . S F T K N O = NUMRER C 0 % 2 0 6 4 0 
O F M I S S I N G R E C O R D S . C 0 R 2 0 6 5 0 
C 0 R 2 0 6 A 0 
1 0 1 I F ( T E S T - J C A L M ) 1 0 2 , 1 5 , 1 0 2 C n R 2 n 6 7 0 
1 0 2 I F ( T t S T - J S P A C ; 1 0 9 , 1 5 , 1 0 9 COR 2 3 6 8 0 
1 0 9 C A L L I N C R ( J , N 1 , J A , P , N 0 ) C D R 2 0 6 9 n 
K N 0 = K N 0 + 1 C 0 R 2 0 7 0 0 
1 9 9 R E A D ( I ' N R E C ) T E S T , I , A , R , C , D , E . , F , G , H , W , X , Y , Z , V , J A C n R 2 0 7 1 0 
J = J + 1 C n R 2 0 7 2 0 
G O T O 1 0 1 C O R 2 0 7 3 0 
1 0 0 I F ( T E S T - J C A L M ) 1 4 , 1 5 , 1 4 C O R 2 0 7 4 0 
1 4 I F ( T E S T - J S P A C ) 1 6 , 1 5 , 1 6 C O R 2 0 7 5 0 
1 6 I F ( I N O - 1 ) 1 6 0 , 1 9 , 1 6 0 C 0 R 2 O 7 6 0 
1 6 0 N 0 * N 0 + 1 C0R20770 
I F ( N O - l ) 1 7 , 1 8 , 1 7 COR 2 0 7 8 0 
1 7 I F ( N O - 5 ) 1 9 , 2 0 , 2 0 C 0 R 2 D 7 9 0 
COR2OA00 
I F G A P I N M I D D L E O F Y E A R I S L O N G E R T H A N 4 R E C O R D S R E S E T ' N O ' C 0 R 2 0 A 1 0 
AND S E T I N O = 1 COR 2 0 8 2 0 
C 0 R 2 0 R 3 0 
2 0 N 0 = 0 C0R20m40 
I N 0 = 1 CnR2nR50 
1 9 C A L L I N C R ( J , N l , J A , P , N n ) C 0 R 2 0 A 6 0 
C n R 2 0 8 7 0 
T E S T FOR E N D OF MONTH HR Y E M C0R20R80 
C n R 2 0 8 9 0 
I F f P - J A ) 2 5 , 2 5 , 2 6 C0R20900 
2 6 I F ( J ) 2 1 , 1 3 , 2 1 C O R 2 0 9 1 0 
C 0 R 2 0 9 2 0 
S T [ R E P O S I T I O N O F L A S T C C R R E C T D I S K R E C O R D , AND S T O R E V A L U E S C 0 R 2 0 9 3 0 
I N F I R S T R E C O R D O F C O M A R R A Y . I F T H E R E C O R D I S C A L M , S T O R E C O R 2 0 9 4 0 
Z E R O I N C O R R A R R A Y . C 0 R 2 0 9 5 0 
C 0 R 2 0 9 6 0 
lA L A S T = N R E C - 2 C 0 R 2 n 9 7 0 
R E A O ( I ' L A S T ) T E S T , I , A , B , C , D , E , F , G , H , W , X , Y , Z , V , J A COR 2 0 9 8 0 
I F ( T E S T + 1 5 5 5 2 ) 2 2 , 2 3 , 2 2 C 0 R 2 O 9 9 O 
2 2 C 0 R R ( 1 , 1 ) = I C O R 2 1 0 0 0 
C 0 R R ( 1 , 2 ) = A c n R 2 i o i o 
C 0 R % ( 1 , 3 ) = B C 0 R 2 1 0 2 0 
C 0 R R ( 1 , 4 ) = C C 0 R 2 1 O 3 O 
C C R R ( 1 , 5 ) = D C 0 R 2 1 0 4 0 
C 0 R R ( 1 , 6 ) = E C 0 R 2 1 0 5 0 
C 0 R R ( 1 , 7 ) = F C n R 2 1 0 6 0 
C 0 R R ( 1 , A ) = G C 0 R 2 1 0 7 0 
C C R R ( 1 , 9 ) = H C 0 R 2 1 0 8 0 
C 0 R R ( 1 , 1 0 ) = W C 0 R 2 1 0 9 0 
0 3 A U G 7 3 
P A G E 0 0 3 
C 0 R R ( 1 , 1 1 ) = X C O R 2 1 1 0 0 
C 0 R R ( 1 , 1 2 ) = Y C 0 R 2 1 1 1 0 
C 0 R R ( 1 , 1 3 ) = Z C 0 R 2 1 1 7 0 
C 0 R R ( 1 , 1 4 ) = V C n R 2 1 1 3 0 
C 0 R R ( 1 , 1 5 ) = J A c n R 2 1 1 4 0 
G O T O 2 4 C n i R 2 1 l 5 0 
2 3 C 0 R R ( 1 , 1 ) = I c n R 2 1 l 6 n 
C 0 R R ( 1 , 2 ) = A C 0 R 2 1 1 7 0 
D O 6 5 I X = 3 , 1 4 C n R 2 1 1 8 0 
6 5 C 0 R R ( 1 , I X ) = 0 . C 0 R 2 1 1 9 0 
C C R t ( l , 1 5 ) . J A C O R 2 1 2 0 0 
2 4 N R E C = N R B C + 1 C : n R 2 1 2 T 0 
C A L L I N C R ( J , N I , J A , P , N 0 ) C 0 R 2 1 2 2 0 
I F ( P - J A ) 2 5 , 2 5 , 2 7 c n R 2 1 2 3 n 
2 7 I F ( J ) 2 1 , 1 3 , 2 1 C 0 R 2 1 2 4 0 
C CnR21250 
C I F R E C O R D I S C O R R E C T T E S T ' N O ' T O S E E W H E T H E R I T I S P R E C E D E D RY c n R 2 l ? 6 n 
C A G A P O R N O T . I F N O T , OR I F G A P I S L A R G E R T H A N 4 R E C O R D S , T E S T c n R ? 1 ? 7 0 
C F O R E N D O F M O N T H O R Y E A R . I F T H E R E I S A G A P . S T O R E T H E L A S T c n R 2 1 2 8 n 
C C O R R E C T R E C O R D I N R E C O R D ( N O + 2 ) O F C O R R A R R A Y . C 0 R 2 1 P 9 0 
C C 0 R 2 1 3 O O 
1 5 I F ( N O ) 2 8 , 2 9 , 2 A c n R 2 1 3 l O 
2 9 I M N T H = M O N T H C 0 R 2 1 3 2 O 
i N o = o c o R 2 m n 
C A L L I N C R ( J , N I , J A , P , N O ) C n R 2 l l 4 0 
I F ( P - J A ) 2 5 , 2 5 , 3 0 c n R ? l ? 5 0 
3 0 I F ( J ) 2 1 , 1 3 , 2 1 c n R 2 1 3 6 0 
2 m I F ( I N O - 1 ) 1 0 5 , 1 0 7 , 1 0 5 C 0 R 2 1 3 7 0 
1 0 7 N O m O C 0 R 2 1 3 8 0 
I N 0 = 0 C n R 2 l 3 9 0 
G O T O 1 0 8 C 0 R 2 1 4 0 0 
1 0 5 I F S T * N R E C - 1 C n R 2 1 4 1 0 
I F ( T E S T + 1 5 5 5 2 ) 3 1 , 3 2 , 3 1 C 0 R 2 1 4 ? n 
3 1 C 0 R R ( N 0 + 2 , 1 ) # I C n R 2 1 4 1 0 
C O R R ( N O + 2 , 2 ) = A C 0 R 2 1 4 4 0 
C O R R ( N O + 2 , 3 ) " B C n R 2 1 4 5 0 
C O R R ( N O + 2 , 4 ) = C C n R 2 l 4 6 0 
C 0 R R ( N 0 + 2 , 5 ) . D C 0 R 2 1 4 7 n 
C O R R ( N O + 2 , 6 ) " E C 0 R 2 1 4 A n 
C 0 R R ( N 0 + 2 , 7 ) " F c r R 2 1 4 9 0 
C O R R ( N O + 2 , 8 ) = G C H R Z I S O O 
C 0 R R ( N 0 + 2 , 9 ) m H C 0 R 2 1 5 1 0 
C 0 R R ( N 0 + 2 , 1 0 ) = W C n R 2 1 5 ? n 
C O R R ( N O + 2 , 1 1 ) = X C H R P I S I O 
C 0 R R ( N 0 + 2 , 1 2 ) = Y C O R 2 1 5 4 0 
C 0 R R ( N 0 + 2 , 1 3 ) " Z C n R 2 1 5 5 0 
C O R R ( N O + 2 , 1 4 ) = V C n R 2 1 5 6 0 
C 0 R R ( N 0 + 2 , 1 5 ) = J A c n R 2 1 5 7 0 
G O T O 1 0 8 C n R 2 1 5 8 0 
3 2 C 0 R R ( N 0 + 2 , 1 ) = I C n R 2 1 5 9 n 
C 0 R R ( N 0 + 2 , 2 ) " A 0 0 * 2 1 6 0 0 
D O 6 6 I X = 3 , 1 4 C n R 2 1 6 1 0 




















































































































































































































































































































































0 3 AUG 7 3 
PAGE 0 0 5 
200 
202 













T E S T m C I N T 
GO TO 2 0 2 
T E S T = I N T 
I = C O R R ( J A , 1 ) 
J B = C O R R t J A , 1 5 ) 
W R I T E ( l ' N R E C ) T E S T , I , ( C O R R ( J A , J K ) , J K = 2 , 1 4 ) 
C O N T I N U E 
N 0 = 0 
N R E C " I F S T + 1 
I F ( P - J A ) 2 5 , 2 5 , 1 2 5 
I F ( J ) 2 1 , 1 3 , 2 1 
' T E S T FOR GAP AT END OF YEA^t T H A T [ S 4 OR L E S S R E C O R D S L O N G . 
I F ( K N O + N O ) 5 2 , 5 2 , 5 0 0 
I F ( K N O - 5 ) 5 4 , 5 2 , 5 2 
I F f I N O - 1 ) 5 5 , 5 2 , 5 2 
I F ( K N O + N O - 5 ) 5 6 , 5 2 , 5 2 
N R E C " M A X 
- R E A D BACKWARDS FROM END OF YEAR U N T I L C O R R E C T RECORD I S FOUMD. 
- S T O R E I T I N R E C O R D 1 O F CORR A R R A Y AND S T O R E NUMBER OF M I S S I N G 
- R E C O R D S I N LNO 
R E A D ( I ' N R E C ) T E S T , I , A , R , C , D , E , F , G , H , W , X , Y , Z , V , J A 
I F ( T E S T - J C A L M ) 6 0 , 6 1 , 6 0 
I F ( T E S T - J S P A C ) 6 2 , 6 3 , 6 2 
L N 0 " L N 0 + 1 
N R E C - N R E C - 2 
GO TO 5 9 COR^(1,1)=I 
C O R R ( 1 , 2 ) " A 
DO 6 4 I X " 3 , 1 4 
C 0 R R ( 1 , I X ) = 0 . 
C W R ( 1 , 1 5 ) " J A 
GO TO 6 7 
C O R R ( 1 , 1 ) " I 
C 0 R R ( 1 , 2 ) " A 
C O R R ( 1 , 3 ) = B 
C 0 R R ( 1 , 4 ) . C 
C O R R ( 1 , 5 ) = D 
C 0 R R ( 1 , 6 ) " E 
C O R R ( 1 , 7 ) . F 
C O R R ( l , m ) = G 
C 0 R R ( 1 , 9 ) = H 
C O R R ( 1 , 1 0 ) = W 
C O R R ( l , l l ) = X 
C O R R ( 1 , 1 2 ) " Y 
C O R R ( 1 , 1 3 ) . Z 
C O R R ( 1 , 1 4 ) " V 
C 0 R R ( 1 , 1 5 ) . J A 
R E A D S T A R T OF YEAR U N T I L C O R R E C T R E C O R D I S FOUND AND S T O R E I T . 
COR 2 2 1 6 0 
( ; 0 R 2 2 1 7 0 
COR 2 2 1 8 0 
C 0 R 2 2 1 9 0 
COR 2 2 2 0 0 
C 0 R 2 2 2 1 0 
C 0 R 2 2 2 2 0 
C O R 2 2 2 3 0 
C 0 R 2 2 2 4 0 
C 0 R 2 2 2 5 0 
C 0 R 2 2 2 6 O 
C 0 R 2 2 2 7 0 
COR 2 2 2 8 0 
C 0 R 2 2 2 9 0 
C 0 R 2 2 3 0 0 
C 0 R 2 2 3 1 0 
COR 2 2 3 2 0 
C 0 R 2 2 3 3 0 
COR 2 2 3 4 0 
C 0 R 2 2 3 5 0 
COR 2 2 3 6 0 
C 0 R 2 2 3 7 0 
C 0 R 2 2 3 8 0 
C 0 R 2 2 3 9 0 
C 0 R 2 2 4 0 0 
C 0 R 2 2 4 i n 
COR 2 2 4 2 0 
C 0 R 2 2 4 3 0 
C 0 R 2 2 4 4 0 
C 0 R 2 % 4 5 0 
COR 2 2 4 6 0 
C 0 R 2 2 4 7 n 
C 0 R 2 2 4 8 0 
COR 2 2 4 9 0 
COR 2 2 5 0 0 
C 0 R 2 2 5 1 0 
C 0 R 2 2 5 2 0 
C 0 R 2 2 5 3 0 
COR 2 2 5 4 0 
C 0 R 2 2 5 5 0 
COR 2 2 5 6 0 
C 0 R 2 2 5 7 0 
COR 2 2 5 8 0 
C 0 R 2 2 5 9 0 
C 0 R 2 2 6 0 0 
C 0 R 2 2 6 1 0 
[ , O R 2 2 6 ? 0 
C 0 R 2 2 6 3 0 
COR 2 2 6 4 0 
C 0 R 2 2 6 5 0 
C O R 2 2 6 6 0 
C 0 R 2 2 6 7 0 















































































































































































































































































































































































































































0 3 A U G 7 3 
P A G E 0 0 7 
IF ( C 0 R R ( J A - 1 , 2 ) - 2 1 ) A 3 , A 4 , 8 4 
A 3 C 0 R R ( J A , 2 ) = C 0 R S ( J A - l , 2 ) + 3 
C 0 R R ( J A , 1 ) = C 0 R R ( J A - 1 , 1 ) 
I F ( C 0 R R ( J A - 1 , 1 5 ) - P ) A 0 0 , A 0 1 , 8 0 1 
A O l C 0 R R ( J A , 1 5 ) = 1 
G O T O R 2 
R O O C 0 R R ( J A , 1 5 ) = C 0 R R ( J A - 1 , 1 5 ) + 1 
G O T O A 2 
A 4 C 0 R R ( J A , 2 ) = O 
C O R K ( J A , 1 1 = 1 
I F ( C 0 R R ( J A - 1 , 1 5 ) - P ) A 0 3 , P 0 2 , M ) 2 
A 0 2 C 0 R R ( J A , 1 5 ) = 1 
G O T O A 2 
A 0 3 C 0 R R ( J A , 1 5 ) = C 0 R R ( J A - l , 1 5 ) + 2 
A 2 C O N T I N U E 
I F ( L N O ) A 9 , A 9 , q n 
A 9 I X L = 2 
G O T O 9 3 
9 0 N R E C " M A X - L N O + l 
0 0 8 8 I X " 1 , L N 0 
I C 0 R = C 0 R R ( I X + 1 , 3 ; 
I F ( I C O R ) 2 0 3 , 2 0 4 , 2 0 3 
2 0 4 T E 5 T = C I N T 
G O T O 2 0 5 
? 0 3 T E S T = I N T 
2 0 5 I m C 0 R R ( I X + l , l ) 
J B = C 0 R R ( I X + 1 , 1 5 ) 
W R I T E ( I ' N R E C ) T E S T , I , ( C n R R ( I X + l , J K ) , J K = 2 , 1 4 ) , J R 
l X L " l X + 2 
A 8 C O N T I N U E 
9 3 I F ( J N O ) 9 1 , 9 1 , 9 2 
9 2 N R E C = 2 
9 1 0 0 9 3 0 I X = I X L , 5 
I C O t » C O R R f I X , 3 ) 
I F ( I C O R ) 2 0 6 , 2 0 7 , 2 0 6 
2 0 7 T E S T . C I N T 
G O T O 2 0 8 
2 0 6 T E S T = I N T 
2 0 A I . C C m R ( I X , l ) 
J B = C 0 R R ( I X , 1 5 ) 
W R I T E ( I ' N R E C ) T E S T , I , f C n R R ( I X , J K ) , J K = 2 , 1 4 ) , J B 
9 3 0 C O N T I N U E 
C I F P A R A = 1 E X E C U T E L I S T I N G P R O G R A M , I F N O T C A R R Y O N T O 
C S E C O N D C O R R E C T I O N P R O G R A M 
5 2 W R I T E ( 3 , 3 0 0 ) 
3 0 0 F O R M A T ( I H , ' C 0 R R 2 E X E C i r T E O ' ) 
I F ( P A R A - 1 ) 9 4 , 9 4 , 9 5 
9 4 C A L L L I N K ( L I S T O ) 
9 5 C A L L L I N K ( C 0 R R 3 ) 
9 6 E N D 
C 0 R 2 3 2 2 0 
C O R 2 3 2 3 0 
C 0 R 2 3 2 4 0 
C C I R 2 3 2 5 0 
C n R 2 3 2 6 0 
C 0 R 2 3 2 7 0 
C 0 R 2 3 2 8 n 
C 0 P 2 3 2 9 0 
C n R 2 3 3 0 0 
C n R 2 3 3 1 0 CnR23370 
C n R 2 3 3 3 0 
C 0 R 2 3 3 4 0 
C 0 R 2 3 3 5 0 
C 0 R 2 3 3 6 n 
C 0 R 2 3 3 7 0 
C 0 R 2 3 3 A 0 
C n R 2 3 3 9 0 CnR23400 
C 0 R 2 % 4 1 0 
C 0 R 2 3 4 7 n 
C n R 2 3 4 3 0 
C n R 2 1 4 4 0 
C 0 R 2 3 4 5 n 
C n R 2 3 4 6 0 
C 0 R 2 3 4 7 n CnR23480 
C n R 2 3 4 9 0 
C 0 R 2 % 5 0 0 
C n R 2 3 5 ] 0 
c n R 2 3 5 2 n 
C n R 2 3 5 3 0 
C n R 2 3 5 4 0 
C 0 R 2 3 5 5 0 
C O R 2 3 5 6 0 
C O R 2 3 5 7 0 
C 0 R 2 3 5 8 0 
C n R 2 3 5 9 0 
C 0 R 2 3 6 0 0 
C 0 R 2 3 6 i n 
C n R 2 3 6 2 0 
C 0 R 2 3 6 3 0 
C 0 R 2 3 6 4 0 
C 0 R 2 3 6 5 0 
C 0 R 2 3 6 6 n 
C 0 R 2 3 6 7 0 
C O R P T A R O 
C n R 2 3 6 9 0 
C 0 R 2 3 7 0 0 
C n R 2 3 7 ] 0 
C n R 2 3 7 ? 0 
C n R 2 3 7 3 0 









































































































































































































































































































































































































































E N D O F C O M P I L A T I O N 
C 0 R % 2 
OMP F U N C T I O N C O M P L E T E D 
*nELET 1 roRR2 cnR2375n 
DMP FUNCTION COMPLETED 
* S T O R E C I L 1 C 0 R R 2 C 0 % R 2 0 0 * 2 3 7 6 0 
* F I L E S ( 1 , D 0 W S , 2 ) 
* C C E N n C n R ? 3 7 8 n 
Mpx, B u i u n cnRR2 
CORE Lnan 
T Y P E N A M E 
M A P 




C ^ I T 
L I B F 
L I B F 
L I B F 
U R F 
C A L L 
L I B F 
L ^ F 
L^ f 
L ^ ^ 
L I B F 
L ^ ^ 
L I R F 
L ^ ^ 
C A U . 
L ^ ^ 
L I R F 
C A L L 
L I B F 
L ^ ^ 
L I B F 
L ^ ^ 
C A L L 
L ^ ^ 
L^ f 
L ^ ^ 
U B F 
L ^ ^ 
L I B F 
L ^ F 
C L N T 
C L N T 
C A U . 
C A L L 
C A L L 
C A L L 
C A U . 
C A L L 
L I B F 
L ^ ^ 
L I B F 
L M ^ 
C A U . 
LM^  
H^ B 
C O R E 
T A B L E 
T A B L E 
T A B L E 
T A B L E 
T A B L E 
C 0 R R 2 CnRi2 
M R E O 
M i n i 
M I H A I 
MCOMP 
H F T 
M W R T 
MOREO 
M D I 
MnCHM COMGO 
S T F A C 
S R F A C 
M H F 
I N C R 
E S T O X 
E L D 
Mon 
E L O X 
E S B R X 
L D F A C 
EAonx 
J U L A N 
E S U R X 
E S T O 
EnvR 
E A n n 
E S U B 
M D W R T 
M H F X 
L i s r o 
C 0 R R 3 
F F R O R 
S B C A L 
G E T B F 
F R E B F 
F i n X T 
FLETM 
5 U R I N 
E S B R 
F A R C 
x n n 
F R E U P 
x w n 
4nAC 4n9E 4nRC 
4 n r B 
4 E 2 6 SOOF 
4 E 2 A 5R26 
5 C 5 0 
5 C 1 1 
A O E C 
5 B C A 6K3 
6 1 6 E 
6 2 1 0 
6 3 R 7 64nc 
6 4 1 0 6^ ^ 6630 
6 4 5 A 
6 4 9 0 
6 4 A 6 
6 4 R C 6^ ^ 
6 4 0 1 
6 4 E 0 
6 S 7 4 6408 
6 4 7 E 
6 5 R F 
64nc 
6 4 0 4 
6 2 0 5 
6 1 R 2 
4 E 2 C 
4 F 3 0 
6 7 7 A 
6 6 R 7 
6 6 7 9 
6 6 7 0 
6 7 9 2 
6 * 7 0 
6 4 . 3 9 
6 P A C 
6 R n E 
6 7 5 9 60A2 
6 0 E R 6A2a 
001? 
O O I F 
O O O F 
O O S A 
0001 
4 ^ 5 R 
4 0 : F 40ni 
4 0 0 4 
4 0 0 7 
4 0 0 A 
4 0 0 0 4^ ^ 40F3 
4 0 F A 40Fq 
4 0 F r 
4 0 F F 
4 0 F ? 
40=5 40Fa 40Fn 4^ ^ 
4Eni 
4 E 0 4 
4 E 0 7 4FnA 4Eon 
4 E 1 0 
4 E 1 3 
4F14 
4 E 1 9 4F1C 
4 E 1 F 
4 E 2 Z 014? 
140A 
M P X , C C R t 2 LH XO 
C L W C O F I C S C S n ^ F O A T 
n w p F U N C T I O N C H M P L F T c n 
// J O S X X 0 3 AUG 7 3 1 2 . 2 7 2 HRS T I T L O O n O 
// * N i n M p x P R O G R A M L I B R A R Y MASTER C O P Y T I T L O O l O 
// FOR T I T L E V E R S I O N 2 0 M O D I F I C A T I O N 1 1 3 6 T I T L 0 0 2 0 
* L I S T ALL T I T L O O l O 
* E X T E N D E n P R E C I S I O N T I T L 0 0 4 0 
S U B R O U T I N E T I T L E ( M O N T H , Y E A R , M ) T I T L 0 0 5 0 
I N T E G E R YEAR T I T L 0 0 6 0 
GO TO ( 1 ; 2 , 3 * 4 , 5 , 6 , 7 , 8 , 9 , 1 0 , 1 1 , 1 2 ) , M O N T H T I T L 0 0 7 0 
1 W R I T E ( 5 , 1 4 ) YEAR T I T L 0 0 8 0 
M = M + 7 T I T L 0 0 9 0 
GO TO 1 3 T I T L O l O O 
2 W R I T E ( 5 , 1 5 1 YEAR T I T L n i i n 
T I T L 0 1 2 0 
GO TO 1 3 T I T L O l ^ O 
3 ( 5 . , 1 & ) Y E N T I T L 3 1 4 0 
M = M + 7 T I T L 0 1 5 0 
GO TO 1 3 T I T L 0 1 6 n 
4 W R I T E ( 5 , 1 7 ) YEAR T I T L n i 7 0 
M = M + 7 T I T L 1 1 8 0 
GO TO 1 3 T I T L 0 1 9 0 
5 W M E ( 5 . Y E N . T I T L 0 2 0 0 
M=M + 7 T I T L O P I O 
GO T O 1 3 T I T L i ; ? 0 
6 W R I T E ( 9 , , 1 9 ) Y E M i T I T L 0 2 3 0 
T I T L T 2 4 0 
GO TO 1 3 T I T L 0 2 5 0 
7 ( 5 , , 2 0 ) YEAR T I T L 1 2 A 0 
M = M + 7 T I T L 0 2 7 0 
^ T O 1 3 T I T L 0 2 8 0 
A ( 9 , , 2 1 ) YEAR T I T L n 2 9 0 
M=M + 7 T I T L 0 3 0 n 
GO TO 1 3 T I T L 0 3 1 0 
9 W R I T E ( 5 , , 2 2 ) YEAR T I T L l l P O 
M = M + 7 T I T L 0 3 3 0 
G O ^ I 1 3 T I T L 1 3 4 n 
1 0 W R I T E ( 5 , . 2 3 ) YEAR T I T L O I S n 
M=M + 7 T I T L l ^ h O 
G O ^ I 1 3 T I T L n 3 7 n 
1 I ( 5 , 2 4 ) YEAR T I T L T 3 8 0 
M = M + 7 T I T L n 3 9 n 
GO TO 1 3 T I T L i 4 n n 
1 2 W R I T E ( 5 , , 2 5 1 Y E A R T I T L n 4 1 0 
M=M + 7 T I T L 1 4 2 0 
1 3 ^ M E ( 5 , , 2 6 ) T i T L n 4 3 n 
1 4 F O R M A T ( I H l , 5 ( / ) , ' + J A N U A R Y ' , 2 X , I 4 , / ) T I T L 0 4 4 n 
1 5 F O R M A T ( I H l , S ( / ) , ' + F E R R U A R Y ' , 2 X , I 4 , / ) T I T L n 4 5 0 
1 6 F O R M A T ( I H l , 5 ( / ) , ' + M A R C H ' , 2 X , I 4 , / ) T I T L 1 4 6 0 
1 7 F O R M A T ( I H l , 5 ( / ) , ' + A P R I L ' , 2 X , I 4 , / ) T I T L 0 4 7 0 
l A F O R M A T ( I H l , 5 ( / ) , ' + M A Y ' , 2 X , I 4 , / ) T I T L 0 4 R n 
1 9 F O R M A T ( I H l , 5 ( / ) , ' + J U N F : , 2 X , I 4 , / ) T I T L n 4 9 0 
2 0 F O R M A T ( I H l , 5 ( / ) , ' + J U L v : , ? X , I 4 , / ) T i T L O s n n 
? ! F O R M A T ( I H l , 5 ( / ) , ' + A U G H S T ' , 2 X , I 4 , / ) T I T L I S I O 
2 ? F O R M A T ( I H l , 5 ( / ) , ' + S E P T F M R E R ' , 2 X , I 4 , / ) T I T L 1 5 P 0 
2 3 F O R M A T ( I H l , 5 ( / ) , ' + 0 C T n R F R ' , 2 X , I 4 , / ) T I T L n 5 3 0 
2 4 F O R M A T ( I H l , 5 ( / ) , ' + N n V F M R F * ' , 2 X , I 4 , / ) T I T L l 5 4 n 
P n o r i A T ( 1 H I , 5 ( / ) , ' + n F C F M P F R ' , 2 X , I 6 , / ) T I T L O S S O 
2% F P R ^ A T ( 1 1 6 H O A T F T I ^ ^ T 7 H i HZ F
0 3 A U G 7 3 
P A G E 0 0 2 
1 ' H S l 
M=Vf2 
R E T U R N 
ENO 
H M 4 X ( 3 H K S ) n U R A T I O N H E P T H , / ) T I T L O S T O 
T I T L 0 5 8 0 
T I T L 0 5 9 0 
T I T L 0 6 0 0 
S T A T E M E N T A L L O C A T I O N S 
1 4 = m M 3 1 5 = 0 0 1 1 l A = 0 0 2 0 1 7 
2 4 = M A B 2 5 = M 9 A 2 6 = n O A 9 1 
A = 0 ^ 5 9 = 0 ^ ^ 1 0 1 1 
^^036 
= 0 1 8 0 
3 
1 3 
= 0 0 4 6 1^1^ : 
= 0 1 C 9 
20 
4 
= 0 3 5 3 2 1 
= 0 1 4 0 5 
= 0 0 6 0 
= 0 1 5 6 
22 
6 
= 0 0 6 E 2 3 = 0 0 7 0 
= 0 ^ ^ 7 = o n ^ 
F E A T U R E S S U P P O R T E D 
ONE WORD I N T E G E R S 
E X T E N D E D P R E C I S I O N 
C A L L E D S U B P R O G R A M S 
COMGO M t m T MCOMP 
I N T E G E R C O N S T A N T S 
5 = 0 0 0 0 7 = 0 0 0 1 2 = 0 0 0 2 
I T R E R E Q U I R E M E N T S A M T I T L E 
COMMON 0 I N S K E L COMMON 0 
V A R I A B L E S 0 P R O G R A M 4 ^ 1 
ClwPILATinN 
T I T L E 
n w p F U N C T I O N C O M P L E T F n 
f O C L E T T I T L F 
riMP F U N C T I O N C n M P L E T e O 
a S T O R E T I T L F 
T I T L E 
OMP F U N C T I O N C O M P L F T E O 
T I T L 0 6 1 0 
T I T L 0 6 2 0 
X X X 0 3 A ^ 7 3 1 2 . M 3 M ^ 
/ / * N I O MPX P R O G R A M L I B R A R Y M A S T R C O P Y 
/ / FOR C 0 R R 3 V E R S i n N 2 0 M O D I F I C A T I O N 1 2 1 5 
* I 0 C S ( n i 5 K , 1 4 4 3 P R I N T S , M A G N E T I C T A P E , C A R D ) 
* L I S T A L L 
^ E X T E N D E D P R E C I S I O N 
D E F I N E F I L E 1 ( 3 0 0 0 , 4 2 , U , N R E C ) 
D E F I N E F I L E 2 0 1 ( 3 0 1 , 5 , I J , J R E C ) 
I N T E G E R T E S T , Y E A R , P , S U R , S i m C , T T E S T 
D I M E N S I O N N A M F L ( 6 ) , I T I T L ( 3 6 ) 
D I M E N S I O N N M A G ( 3 ) 
D A T A N M A G ( l ) / ' M 9 i / , N M A G ( 2 ) / ' ' / , N M A G ( 3 ) / ' ' / 








1 3 0 
- T H I S P R O G R A M C O R R E C T S G A P S O F M O R E T H A N F O U R R E C O R D S I N S R W R O 
- O U T P U T AND S T O R E S T H E C O R R E C T E D O U T P U T ON M A G N E T I C T A P E . 
- NO . C H E C K S W H E T H E R A G A P H A S B E E N F O U N D OR N O T 
- J = C O U N T F O R N U M B 8 R O F D I S K R E C O R D S R E A D 
- M = C O U N T O F N U M B E R O F R E C O R D S W R I T T E N T O T A P E 
N 0 « 0 
C I N T = - 1 0 9 4 4 
J S P A C = 1 6 4 4 8 
J C A L M . - 1 5 5 5 2 
S U B = - 7 6 1 6 
S U B C " - 6 0 R 0 
I N T = - 1 4 0 1 6 
K T E S T = 0 
I F L A G = 0 
J " 0 
M = 0 
N R E C " 1 
R E A D ( 2 , 1 ) N A M F L , P , M A X 
F O R M A T ( 6 A 2 , 2 X , 2 ( I 5 ) ) 
C A L L D F T ( 2 , N A M F L , I E R R ) 
I F ( I E R R ) 2 , 3 , 2 
W R I T E ( 3 , 4 ) l E R R 
F O R M A T ( ' I E R R = ' , I 2 , ' I N C 0 R R 3 ' ) 
C A L L E X I T 
R E A D ( 2 , 5 ) I T I T L 
F O R M A T ( 3 6 A 2 ) 
W R I T E ( 3 , 6 ) I T I T L 
W R I T E ( 5 , 6 ) I T I T L 
F O R M A T ( 1 H 1 , 2 4 ( / ) , 4 4 X , 3 6 A 2 ) 
M . M + 2 5 
S E T C O U N T S F O R MONTH 
R E A D ( I ' N R E C ) M O N T H , Y E A R 
GO T O ( 7 , 8 , 7 , 9 , 7 , 9 , 7 , 7 , 9 , 7 , 9 , 7 ) , M O N T H 
N I = 2 4 m 
GO T O 1 0 0 
I F ( Y E A R - 4 * ( Y E A R / 4 ) ) 1 1 , 1 2 , 1 1 
N I = 2 4 0 
GO TO 1 0 0 
N I = 2 2 4 
C O R 3 0 0 0 0 
C 0 R 3 0 0 1 0 
C O R 3 0 0 2 0 
C 0 R 3 0 0 3 0 
C O R 3 0 0 4 0 
C 0 R 3 0 0 5 0 
COR 3 0 0 6 0 
C 0 R 3 0 0 7 0 
C O R 3 0 0 8 0 
C O R 3 0 0 9 0 
COR 3 0 1 0 0 
C O R 3 n i l O 
C O R 3 0 1 2 0 
C 0 R 3 0 1 3 0 
C O R 3 0 1 4 0 
C 0 R 3 0 1 5 0 
C O R 3 0 1 6 0 
C 0 R 3 0 1 7 0 
COR 3 0 1 8 0 
C 0 R 3 O 1 9 O 
C O R 3 0 2 0 0 
C 0 R 3 0 2 1 0 
C O R 3 0 2 2 0 
C 0 R 3 0 2 3 0 
COR 3 0 2 4 0 
C O R 3 0 2 5 0 
C O R 3 0 2 6 0 
C 0 R 3 0 2 7 0 
C O R 3 0 2 8 0 
C 0 R 3 0 2 9 0 
COR 3 0 3 0 0 
C 0 R 3 0 3 1 0 
C O R 3 0 3 2 0 
C 0 R 3 0 3 3 0 
C O R 3 0 3 4 0 
C 0 R 3 0 3 5 0 
C O R 3 0 3 6 0 
C 0 R 3 0 3 7 0 
C O R 3 1 3 8 0 
C 0 R 3 0 3 9 0 
COR 3 0 4 0 0 
C 0 R 3 0 4 1 0 
C O R 3 0 4 2 0 
C 0 R 3 0 4 3 0 
COR 3 0 4 4 0 
C 0 R 3 0 4 5 0 
C O R 3 0 4 6 0 
C 0 R 3 0 4 7 0 
C O R 3 0 4 8 0 
C O R 3 0 4 9 0 
C O R 3 0 5 0 0 
C 0 R 3 0 5 1 0 
C 0 R 3 T 5 ? 0 
C O R I O S V ) 
C O R 3 1 5 4 0 
C n R 3 0 5 5 0 



































































































































































0 1 AUG 7 3 

























- N R E C A C C O R D I N G L Y 
n o 4 3 J K = 1 , I N 
J Y = J K - 1 
N R E C = 1 L S T - J Y 
I F ( N R E C ) 4 2 0 , 4 2 0 , 4 3 0 
N R E C = M A X + N R E C 
GO TO 4 4 
I F ( N R E C - M A X ) 4 4 , 4 4 , 4 5 
N R E O N R E C - M A X 
R E A D ( I ' N R E C ) T E S T , I , A , R , C , D , E , F , G , H , W , X , Y , Z , V , J A 
I F ( 1 - 3 1 ) 4 6 , 4 6 , 4 3 
N R E C = I L S T + J K 
I F ( N R E C ) 4 7 , 4 7 , 4 A 
N R E C = M A X + N R E C 
GO TO 4 9 
I F ( N R E C - M A X ) 4 9 , 4 9 , 5 1 
N R E C = N R B : - M A X 
R E A D ( I ' N R E C ) T T E S T , I I , A A , B R , C C , n n , E E , F F , G G , H H , W W , X X , Y Y , Z Z , V V . 
I F ( 1 1 - 3 1 ) 1 4 9 , 1 4 9 , 4 9 
^ R E C = N R E C - l 
Z = J S P A C 
V V = J S P A C 
I F ( T E S T - J C A L M ) 1 5 0 , 5 2 , 1 5 0 
I F ( T E S T - C I N T ) 5 0 , 5 2 , 5 0 
T E S T = S U K 
W R I T E ( I ' N R E C ) T E S T , I I , A A , R , C , D , E , F , G , H , W , X , Y , Z , V V , J J A 
GO TO 4 3 
T E S T = S U R 
W R I T E ( I ' N R E C ) T E S T , I I , A A , R , C , n , E , F , G , H , W , X , Y , Z , V V , J J A 
C O N T I N U E 
I F ( N 0 R E C - 2 * ( N 0 R E C / 2 ) ) 5 5 , 5 6 , 5 5 
I N = ( N 0 R E C - l ) / 2 
GO TO 5 7 
IN=N0REC/2 
F O L D I N S E C O N D H A L F OF DATA S I M I L A R L Y 
DO 5 8 0 J K " 1 , I N 
J Y * J K - 1 
N R E C = I F S T + J Y 
I F ( N R E C ) 5 A , 5 m , 5 9 
N R E C = M A X + N R E C 
GO TO 6 1 
I F ( N R E C - M A X ) 6 1 , 6 1 , 6 2 
N R E C = N R B : - M A X 
R E A D ( I ' N R E C ) T E S T , I , A , R , C , 0 , E , F , G , H , W , X , Y , Z , V , J A 
I F ( 1 - 3 1 ) 6 3 , 6 3 , 6 1 
N R E O I F S T - J K 
I F ( N R E C ) 6 4 , 6 4 , 6 5 
N R E C = M A X + N R E C 
GO TO 6 6 
I F ( N R E C - M A X ) 6 6 , 6 6 , 6 7 
C O R S l l O O 
C 0 R 3 1 1 1 0 
C 0 R 3 1 1 ? n 
C n R 3 1 1 3 0 
c n % 3 1 1 4 0 
C 0 R 3 1 1 5 0 
C n R 3 1 1 6 0 
C n R 3 1 l 7 0 
C 0 R 3 1 1 8 0 
C n R 3 1 l 9 0 
C 0 R 3 1 2 0 0 
C n P 3 1 2 1 0 
C n R 3 1 2 ? 0 
C 0 R 3 1 2 3 0 
C n R 3 1 2 4 0 
C 0 R 3 1 2 5 0 
C 0 R 3 1 7 6 0 
C 0 R 3 1 2 7 0 
J J A C 0 R 3 1 2 8 0 
C 0 R 3 1 2 9 0 
c n R 3 i 3 n o 
CnR3l310 
c n R 3 i 3 ? n 
c n R 3 i 3 3 n 
C 0 R 3 l 3 4 n 
C 0 R 3 1 3 5 n 
C n R 3 1 3 6 0 
C n R 3 1 3 7 0 
C 0 R 3 1 3 8 n 
C n R 3 l 3 9 0 
C n R 3 1 4 0 0 
C 0 R 3 1 4 ] 0 
C n R 3 l 4 2 0 
C 0 R 3 1 4 3 0 
C 0 R 3 1 4 4 0 
C n R 3 1 4 5 0 
C 0 R 3 1 4 6 0 
C 0 R 3 1 4 7 0 
C n R 3 1 4 8 0 
C 0 R 3 1 4 9 0 
C n R 3 l 5 0 0 
C n R 3 1 5 T 0 
C n R 3 l 5 2 0 
C 0 R 3 1 5 3 0 
C 0 R 3 1 5 4 n 
C 0 R 3 1 5 5 0 
C 0 R 3 1 5 6 0 
C 0 R 3 1 5 7 0 
C n R 3 l 5 8 0 
C 0 R 3 1 5 9 0 
C 0 R 3 1 6 0 0 
C 0 R 3 1 6 I 0 







































































































































































































































































































































































































0 3 AUG 7 3 
P A C E 0 0 5 
E , F , G , H , W , X , Y , J A 
F A . 2 , F 6 . 1 , F 7 . 1 , F 9 . 3 , 4 F 
l X , ' I N T F R P n L A T E n : , 6 X , I 4 ) 
n o T o z m 
A6 W R ^ E n ^ ^ A 
q ? FORMAT ( I H , l X , r 2 , F 7 . 2 , 
n n r o 2 n o 
%A W R I T E ( 5 , 9 3 ) I , A , R , C , n , 
9 3 FORMAT ( I H , 1 X , I 2 , F 7 . 2 , 
I X , ' S U R S T I T U T E n ' A X , 1 4 ) 
n n T O 2 0 0 
R7 WRITE ( S , 9 4 0 ) I , A , J A 
9 4 0 FORMAT ( I H , 1 X , I 2 , F 7 . 2 , 
? 0 0 M = Y + 1 
L = L + 1 
K = K + 1 
I F f L - A ) 9 4 , 9 5 , 9 4 
9 5 W R H E 
2 5 FORMAT ( I H ) 
M = M+1 
K = K + 1 
L = 0 
9 4 I F ( P - J A ) 2 6 , 2 7 , 2 6 
?& I F 2 R , 2 9 0 , 2 * 
I F ( 5 6 - K ) 7 5 , 7 5 , 7 8 
2 9 0 J = 0 
GO TO 7 1 
2 7 W R I T E ( ? , 3 0 ) M 
1 0 F r ^ M A T f l H , 4 ( / ) , ' ENO HF Y E A R ' , 1 4 , 
1 TO MAGNETIC T A P F ' ) 
C A L M ' , 7 9 X , ' l N T E R P n L A T F n ' , 6 X , I 4 ) 
. 1 , F 6 « I , F 9 * 1 , 
: A L M ' , 7 9 X , ' S U B S T I T U T E D ' , 7 X , I 4 ) 
ENH T A P F F I L E ANO S T V I F 
TO L I S T T A P E 
E N O F I L F 5 
M= 1 
CALL STORM ( N M A G , N , M ) 
REWINO 5 
C A L L L I N K ( M A L I S ) 
E w n 
C n R 3 2 1 6 0 
C n R 3 2 1 7 0 
COR 3 2 1 8 0 
CnR32l90 
C 0 R 3 2 2 0 0 
C n R 3 2 Z 1 0 
1 4 C n R 3 2 2 2 0 
C 0 R 3 2 2 3 0 
C O R 3 2 2 4 0 
C 0 R 3 2 2 5 0 
C H R 3 2 2 6 0 
C n R 3 2 2 7 0 
C 0 R 3 2 2 8 0 
C 0 R 3 2 2 9 0 
COR 3 2 3 0 0 
C n R 3 2 3 1 0 
COR 3 2 3 2 0 
C n R 3 2 3 3 0 
CHR 3 2 3 4 0 
C n R 3 2 3 5 0 
COR 3 2 3 6 0 
C n R 3 2 3 7 0 
COR 3 2 3 8 0 
C n R 3 2 3 9 0 
C 0 R 3 2 4 O O 
C n R 3 2 4 1 0 
R E C O R O S HAVF B E E N T R A N S F E R R E D C O R 3 2 4 2 0 
C 0 R 3 2 4 3 O 
CN% 3 2 4 4 0 
C n R 3 2 4 5 0 
C n R 3 2 4 6 0 
C n R 3 2 4 7 0 
COR 3 2 4 8 0 
C n R 3 2 4 9 0 
COR 3 2 5 0 0 
C n R 3 2 5 1 0 
COR 3 2 5 2 0 
C n R 3 2 5 3 0 
F I L E NUMRER ON D I S K . F X F C U T E M A L I S 
V A R I A B L E A L L n C A T I H N R 
C I N T I A )=onoc A(R ) = n O O F B (R 1 = 0 0 1 2 C ( R 1 = 0 0 1 5 D ( R ) = 0 0 1 R E (R 
F ( P )=on iE G (R ) = n 0 2 1 H( R ) = 0 0 2 4 W(R ) = 0 0 2 7 X(R ) = m 2 A Y( R 1 = 0 0 2 0 
7 (R )=on3o V(-l ) = 0 0 3 3 A A ( R ) = 0 0 3 4 R R ( R ) = 0 0 3 9 C C ( R ) = 0 n 3 C D D ( R ) = 0 n 3 F 
E E ( R ) = 0 0 4 2 F F ( R ) = 0 0 4 5 GG(R ) = 0 0 4 8 H H ( R ) = 0 0 4 R WWfR ) = M 4 E XX (R ) = 0 0 5 1 
Y Y f R ) = 0 0 5 4 7 Z ( < ) = 0 0 5 7 V V ( R ) = 0 0 5 A N A M F L ( I ) = 0 n A 2 - O O 5 D I T I T L I I 1 = 0 0 8 6 - 0 0 6 3 N M A G f l ) = : O O A q - O O P 
T F ^ T f l ) = 0 n 8 A Y F A R f l ) = n O A R P( I ) = 0 0 8 C S U R ( I ) = : 0 0 q n S U R C f l )=OORE T T F S T ( I ) = O n A F 
M R F C ( I > = 0 0 9 0 H F C f l ) = 0 3 9 1 N ( I ) = 0 0 9 2 M( I ) = 0 0 9 3 N H f l ; = n n 9 4 J S P A C I I ) = 0 n 9 5 
J C A L M I I ) = O n Q A I N T f l ) = 0 0 9 7 K T E S T ( I ) = 0 0 9 8 I F L A G ( I ) = 0 0 9 9 J ( I ) = n 0 9 A M A X f l 
I F R * ( I ) = 0 0 9 C M Q N T H f l ) = 0 0 9 n N I ( [ ) = 0 0 9 E I f I ) = 0 0 9 F JA ( I ) = 0 0 A 0 I L S T I I ) = 0 0 A 1 
N E X T ( I ) = 0 0 A 2 I F S T f l ) = 0 0 A 3 N O R E C f l ) = 0 0 A 4 I N ( I ) = 0 0 A 5 J K ( I ) = m A 6 J Y t l ) = 0 0 A 7 
I I ( I ) = 0 0 A & J J A I I ) = 0 n A 9 L ( I )=OOAA K ( I )=OOAR 
A L L H C A T I O N S 
0 3 A U G 7 3 
P A G E 0 0 6 
1 = 0 0 C 1 = o n c A 5 = n O D 4 6 = 0 0 0 7 8 9 = 0 0 E 0 9 0 = 0 0 F 3 9 1 = 0 1 0 2 9 2 = 0 1 1 A 9 3 = 0 1 2 F 9 4 0 = 0 1 4 7 
2 5 = 0 1 5 C 3 0 = 0 1 5 F 2 = 0 1 D 6 3 = 0 1 D E 1 3 0 = 0 1 F 9 7 = 0 2 1 1 8 = 0 2 1 7 9 = 0 2 2 7 1 1 = 0 2 2 D 1 2 = 0 2 3 3 
1 0 0 = 0 2 3 7 1 3 = 0 2 6 7 1 5 = 0 2 6 0 1 1 7 = 0 2 7 3 1 4 = 0 2 7 8 1 6 = 0 2 7 F 1 6 0 = 0 2 8 5 2 9 = 0 2 8 8 1 7 " 0 2 9 1 3 1 0 = 0 2 9 0 
3 0 3 = 0 2 A 3 3 1 = 0 2 A 9 3 5 = 0 2 A F 3 3 = 0 2 8 5 3 6 = 0 2 8 8 3 4 = 0 2 C D 3 8 = 0 2 0 3 9 9 9 " 0 2 D 9 9 9 0 = 0 2 D F 9 9 9 0 = 0 2 E 9 
3 0 1 = 0 2 F 9 3 0 0 = 0 3 0 5 3 0 2 = 0 3 0 D 4 0 = 0 3 1 8 4 1 = 0 3 2 6 4 2 4 2 0 = 0 3 4 1 4 3 0 " 0 3 4 9 4 5 = 0 3 4 F 4 4 = 4 3 5 5 
4 6 = 0 3 7 F 4 7 . 0 3 8 9 4 8 = 0 3 9 1 5 1 = 0 3 9 7 4 9 = 0 3 9 0 1 4 9 = 0 3 C 7 1 5 0 = 0 3 0 0 5 2 " 0 3 E 5 5 0 = 0 4 0 F 4 3 = 0 4 3 7 
5 5 = 0 4 4 E 5 6 = 0 4 5 9 5 7 = 0 4 6 0 5 8 = 0 4 7 4 5 9 = 0 4 7 C 6 2 = 0 4 8 2 6 1 6 3 = 0 4 8 2 6 4 = 0 4 B C 6 5 = 0 4 C 4 
6 7 = 0 4 C A 6 6 1 6 6 = 0 4 F A 1 6 8 = 0 5 1 0 6 9 = 0 5 1 8 6 8 = 0 5 4 2 5 8 0 = 0 5 6 A 7 0 0 = 0 5 8 1 7 0 = 0 5 8 7 7 1 = 0 5 A F 
7 2 = 0 5 A 7 7 3 = n 5 A n 7 4 = 0 5 8 D 7 6 = 0 5 C 3 7 7 ^ l % 9 7 5 = 0 5 C D 7 8 7 9 " 0 6 0 A 8 1 = 0 6 1 0 R 3 = 0 6 1 6 
8 5 = 0 6 1 E AO = 0 6 2 6 8 2 = 0 6 4 A 8 4 = 0 6 5 8 8 6 = 0 6 7 8 8 8 = 0 6 8 4 8 7 = 0 6 A 4 2 0 0 = 0 6 A E 9 5 = 0 6 C 6 9 4 = 0 6 D A 
2 6 = 0 6 E 0 2 8 " 0 6 E 6 2 9 0 = 0 6 E E 2 7 = 0 6 F 4 
F E A T U R E S S U P P H R T E O 
ONE WDRn I N T E G E R S 
E X T E N O E n P R E C I S I O N 
I O C S 
C A L L E D S U B P R O G R A M S 
N E X T M O F T T I T L F S T O R M E S U R F S T H F L O A T C O M G O L D F A C S T F A C S A F A C M R E D MWRT M C O M P 
M I O F M I O I E O F R E W N D M r R E O MDWRT MDCOM M D F MQI H O L E R MAGT P R N T N E R P R T C A R D N 
I N T E G E R C O N S T A N T S 
5 = 0 0 A C 0 = 0 0 A n i n 9 4 4 = n O A E l A 4 4 R = 0 n A F 1 5 5 5 2 = 0 0 8 0 7 6 1 6 = 0 0 0 1 6 0 8 0 = 0 0 8 2 1 4 0 1 6 = 0 0 8 3 1 = 0 0 8 4 
3 = 0 0 8 6 2 5 = 0 0 8 7 2 4 A = 0 0 8 A 6 = 0 0 8 9 2 4 0 = O O B A 7 2 4 = 0 0 8 8 2 3 ? = 0 0 8 C 3 1 = 0 0 B D 1 1 = 0 0 8 E 
S 6 = 0 0 C 0 
2 = 0 0 8 5 
A = 0 O A F 
C O R E R E Q U I R E M E N T S F O R C 0 R R 3 
COMMON 0 I N S K E L COMMON 0 
V A R I A B L E S 1 7 2 P R O G R A M 1 6 3 2 
E N D O F C O M P I L A T I O N 
C 0 R R 3 
DMP F U N C T I O N C O M P L E T E D 
/ / D U P 
* D E L E T 1 C 0 R R 3 
DMP F U N C T I O N C O M P L E T E D 
# S T O R E C I L 1 C 0 R R 3 C 0 R R 3 
* F I L E S ( 2 0 1 , M F I L E , 0 ) 
» F I L E S ( 1 , D 0 W S , 2 ) 
* C C E N D 
C 0 R 3 P 5 4 O 
C 0 R 3 ? 5 5 n 
C 0 R 3 P 5 6 0 
C 0 R 3 2 5 7 O 
C 0 R 3 2 5 9 O 
M P X , B U I L D C n R R 3 
C O R E LOAD MAP 
T Y P E NAME A R R l A R G Z 
*CDW T A B L E 4 n R c n o i 2 
* F I O T A B L E 4 n q E n o i F 
* E T V T A B L E AHRC n o o F 
* V T V T A B L E 4 n C B 0 0 4 2 
* C N T T A B L E 4 E 0 E o n o A 
M A I N C 0 R R 3 4 F 9 C 
C L N T C 0 R R 3 4 E 1 0 
C A L L MART 5 5 2 2 R 
C A L L NEXTM 5 A 3 0 
L I B F E S T O S A H E 4 n c R 
L I B F M R E n 5 B 0 0 4 0 1 F R 
L I B F M I O A I 5 B R A 4 0 0 1 
L I B F M I O I 5 R 6 A 4 0 0 4 
L I B F MCOMP 5 R 4 B 4 0 0 7 
CALL D F T 6 0 2 6 
L I B F MWRT 5 P 0 4 4 0 0 8 
L I A F MHRED 6 n F D 4 0 0 0 R 
L I B F MO I 6 0 A R 4 0 F n 
L I B F MQCOW 6 1 6 A 4 0 C 3 
L I R F COMGO 6 2 F 1 4 0 E 4 R 
L I R F S T F A C 6 3 4 6 4 0 2 9 R 
L I B F S B F A C 6 3 4 A 4 n E C 
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C A L L A R R T O 6 7 F E R 
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CALL G E T B F 6 9 6 3 
C A L L F R E B F 6 9 5 5 
C A L L F I O X T 6 9 5 9 
C A L L F L E T M 6 A 6 E 
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* L I S T A L L M A L 5 0 0 3 0 
* I O C S ( C A R D , 1 4 4 3 P R I N T E R , M A G N E T I C T A P E ) M A L 5 0 0 4 0 
* E X T E N D E D P R E C I S I O N M A L S 0 0 5 0 
* O N E WORD I N T E G E R S M A L S O O A O 
* N O N P R O C E S S P R O G R A M M A L S 0 0 7 0 
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D O 1 J = 1 , M M A L S n i S O 
R E A D ( 5 , 1 0 1 ) L I S T M A L 5 0 1 6 0 
W R I T E ( 3 , 1 0 1 ) L I S T M A L S 1 1 7 0 
1 0 1 F O R M A T ( 7 2 A 2 ) M A L S 0 1 8 0 
1 C O N T I N U E M A L S 0 1 9 n 
C A L L E X I T M A L s n z n o 
E N D M A L S O P i n 
V A R I A B L E A L L O C A T I O N S 
L I S T * I 1 = 0 0 4 7 - 0 0 0 0 N ( I ) = 0 0 4 B M ( l ) = 0 0 4 9 J ( l ) = n 0 4 A 
S T A T E M E N T A L L O C A T I O N S 
1 0 0 " 0 0 5 0 1 0 1 = 0 0 5 2 
F E A T U R E S S U P P O R T E H 
N O N P R O C E S S 
O N E WORO I N T E G E R S 
E X T E N D E D P R E C I S I O N 
I O C S 
C A L L E D S U B P R O G R A M S 
F I N D M M R E D MWRT H O L E B MAGT 
I N T E G E R C O N S T A N T S 
2 = 0 0 4 C 5 = 0 0 4 0 1 = 0 0 4 E 
C O R E R E Q U I R E M E N T S F O R M A L I S 
COMMON 0 I N S K E L C O M M O N 
V A R I A B L E S 7 6 P R O G R A M 
E N D OF C O M P I L A T I O N 
W A U ^ 
n M P F U N C T I O N C O M P L E T F n 
/ / D M P 
* n E L E T " 1 M A L I S 
OMP F U N C T I O N C r w P L E T E n 
* S T 0 R E C I L 1 M A L I S M A L I S 
* C C E N n 
M A L S 0 2 7 0 
M A L S 0 2 M 
M A L S 0 2 4 0 
M A L S O Z S n 
M P X , R U I L O M A L I S 
C O R E L O A D 
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MAP 
A R G l A R n 2 
* C O W 
* F I O 
* E T V 
* V T V 
* C N T 
M A I N 
C L N T 
C A L L 
L I B F 
L I B F 
L I B F 
C A L L 
L I B F 
L I B F 
C A L L 
C A L L 
C A L L 
C A L L 
C A L L 
C A L L 
L I R F 
C A L L 
C A L L 
C A L L 
C A L L 
F I O R 
C O R E 
M P X , 
T A B L E 
T A B L E 
T A B L E 
T A B L E 
T A B L E 
M A L I S 
M A L I S 
MAGT 
M R E D 
M I O I 
MCOMP 
F I N O M 
M I O A I 
MWRT 
A B R T O 
F E R O R 
S B C A L 
G E T B F 
F R E B F 
F I O X T 
S U B I N 
F I L E 2 
F R E U P 
M A G O P 
l A O O R 
4nmc 
4 n 9 E 
4 n B c 
4 n c B 
4 n n E 
4 E 3 7 
4 n E 0 
4 E 6 6 
S 3 2 0 
5 3 A A 
5 3 6 B 
S m 4 F 
5 3 A A 
5 3 2 4 
5 A 9 6 
9 A C 7 
S Q F A 
5 9 0 5 
5 A F 7 
5 A F B 
5 A 1 0 
5 A 6 9 
5 9 0 7 
5 A C 4 
5 A F A 
5 B n n 
5 B 5 4 
L O XO 
0012 
O O I E 
O O O F 
0012 
0 0 0 4 
4 0 0 * 
4 0 1 F 
4 0 0 1 
4 0 0 4 
4 0 0 7 
0 0 5 4 
2 4 A C 
CL WC O F 0 0 7 4 S T O R E O A T 
OMP F U N C T I O N C O M P L E T F O 
Y 1 0 A i r ; ^ 1 6 . 4 2 8 H R S 
/ / A S " l O AlW ; 7 3 i A . 4 2 9 H R S 
a L I S T M P R n i m n 
* " A C L I P . P L U S N P R 0 0 0 2 0 
1 O E ^ ^ N P R O O O ? ! 
n n i A 1 5 5 C 2 A A A 1 9 5 ENT N P B S Y E N T R Y P O I N T N P R 0 0 0 4 n 
i g ' , V E R S I ON 0 , M O O I F I C A T I O N 0 * N P R 0 0 0 5 1 
1 9 7 R E L A T I V E L B C A T I O N S I N COMM A R E A I N P H A S l N P R O O O A O 
F F O A I Q R P R H S Y F O I j 
- 3 A P R O C E S S R U S Y I N O N P R 0 0 0 7 0 
F P n q 1 9 9 R I K Y I EO(J 
- 3 7 S P O O L I N G B U S Y I N O N P R O O O A O 
F F P 2 2 0 0 L C F M P E O i j - 3 0 A O D R S O F E M P T Y Q U E U E L C T N P R 0 0 0 9 0 
^ = 6 3 2 0 1 L C H P O E O U - 2 9 A O D R S O F U P Q U E U E L C T N P R O O l O O 
F F ^ 2 0 ? F O I j T I M E B U F F L A S T P A S S E O P H S E 2 N P R O O i n 
F F ^ 2 0 3 P L O T U EOU - 1 8 P L O T ON I F N O N - Z E R O N P BOO 1 2 0 
2 0 4 4 E L A T I V E L n C A T i n t N S I N L E V E L WORK AREA N P B 0 0 1 3 1 
n n n ? 2 0 (i # L M E O U 7 L E V E L N O . I N E X E C U T I O N N P R 0 0 1 4 0 
o n n s 2 0 < , # P t I A E O ( j 5 A D D R S O F L E V E L UZT N P R 0 0 1 5 0 
2 0 7 N P R 0 0 1 6 0 
2 0 q * F I X E O A R E A L O C A T I O N S N P B 0 0 1 7 0 
n n 7 = 2 0 9 V E O l l 1 2 7 P O I N T E R T O F I X F O A R E A N P R O O l P O 
o n A s 2 1 0 * n i E O U / 0 0 A 5 MPX C O N S T A N T + 1 N P R O O 1 9 3 
0 0 6 R 2 1 1 LEVWK EQU 1 0 4 L E V E L W% A R E A N P R 0 0 2 0 0 
n i n q 2 1 2 f G E T O E O U / 1 0 9 A D D R O F G E T O O E N T R Y N P R 0 0 2 1 T 
n i o A 2 1 3 S P U T O E O U / l O A A O D R O F P U T O O E N T R Y N P R 0 0 2 2 0 
n O R 6 2 1 4 t E ^ T E O U / R 6 A D D R O F E X I T E N T R Y M P R 0 0 2 3 0 
n o ^ 2 1 F 6 M K 1 E O U / 0 0 3 2 MASK L E V E L S 0 - 1 3 N P R ' 1 0 2 4 0 
0 0 3 4 2 1 ' S t M K 2 E O U / 0 0 3 4 MASK L E V E L S 1 4 - 2 3 N P R 0 0 2 5 T 
0 0 2 F 2 1 7 a i J M K l EOU / 0 0 2 E UNMASK L E V E L S 0 - 1 3 N P P n 0 2 6 0 
0 0 3 0 2 1 R t U M K 2 F O U / 0 0 3 0 U N M A S K L E V E L S 1 4 - 2 3 N p o n i 2 7 l 
0 0 5 C 2 1 9 M i L K E O U / 0 0 5 C R E A L T I M E C L O C K M P R n 0 2 R 0 
0 0 2 2 2 2 0 T M H U T E O U 3 4 T I M E C O U N T 1 6 2 7 C L F A R N P R i n 2 9 0 
2 2 1 N P P 0 0 3 n n 
0 0 0 0 0 2 2 0 0 2 2 2 H 2 2 0 0 OC / 2 2 0 0 C O N S T A N T / 2 2 0 0 M P R 0 0 3 1 1 
0 0 0 1 0 F F F F 2 2 3 O M l o c - 1 C O N S T A N T - 1 N P P n 0 3 2 0 
0 0 0 2 0 O E I O 2 2 ^ 0 3 6 0 0 OC 3 6 0 0 T O C O N V E R T H R S , . 0 0 1 H R S N P R 0 1 3 3 0 
0 0 0 3 0 0 0 2 2 2 2 5 T O L F R OC T M n U T C O U N T T O L E R A N C E T O C L R I N D . N P R 0 0 3 4 0 
0 0 0 4 0 0 6 7 A 0 0 0 6 A 2 2 6 L O X 1 3 1 0 4 X R 3 = A D 0 R O F L E V E L w * AREA N P R 0 n 3 5 3 
0 0 0 6 0 C 3 0 7 2 2 7 L O 3 7 G E T L E V E L N O . N p p n n 3 6 n 
0 0 0 7 0 1 4 : 2 R 0 0 0 R 2 2 R R S C L U N M S K , + z I G N O R E C A L L F R O M N O M P N P R n n 3 7 i 
0 0 0 9 0 0 2 n A 2 2 9 S T O 2 P R U S Y S F T P R O C E S S P L O T R U S Y N P R O 0 3 A O 
O O O A 0 0 2 0 8 2 3 0 S T O X2 B U S Y I S E T S P O O L B S Y W I T H L V L N O . N P R 0 0 3 9 0 
O O O B 0 0 0 C 0 0 0 0 2 E 2 3 1 U N M S K X I O L 5 U M K 1 U N M A S K L E V E L S 0 - 1 3 N P R 0 0 4 0 0 
0 0 0 0 0 0 O C 0 0 0 0 3 0 2 3 2 X I O L & U M K 2 U N M A S K L E V E L S 1 4 - 2 3 M P B 0 1 4 1 1 
O O O F 2 3 3 O R G * - 2 * M K L F V R E M O V E E X T R A X I O I F A P P L I C W P R 0 0 4 2 0 
O O O F 0 0 6 5 0 0 0 0 0 0 2 3 4 S V X R l LOX L I * - * R E S T O R E X R l ^ ^ 8 0 0 4 3 0 
0 0 1 1 0 0 6 6 0 0 0 0 0 0 2 3 5 R S X R 2 LOX L 2 R E S T O R E X R 2 N P R 0 0 4 4 0 
0 0 1 3 0 0 6 7 0 0 0 0 0 0 2 3 6 S V X % 3 L O X L 3 R E S T O R E X R 3 W P R 0 0 4 5 0 
0 0 1 5 0 0 4 C O O O O O O 2 3 7 8 S C L R E T U R N AODR N P R 0 0 4 6 0 
0 0 ^ 2 3 A t i P R S Y F O I j * - l E N T R Y P O I N T N P R 0 0 4 7 0 
0 0 1 7 0 0 0 C 0 0 0 0 3 2 2 3 Q x i n L & M K 1 MASK L E V E L S 0 - 1 3 N P R 0 0 4 A 0 
0 0 1 9 0 0 O C 0 0 0 0 3 4 2 4 0 x i n L * M < 2 MASK L E V E L S 1 4 - 2 3 N P B 0 0 4 9 0 
0 0 1 8 2 4 1 ORG * - 2 * M K L E V R E M O V E E X T R A X I O I F A P P L I C N P B 0 0 5 0 0 
O O I R 0 6 9 F 4 2 4 2 S T X 1 S V X R l + 1 S A V E X R l M P R 0 0 5 1 0 
n O l C 0 6 A F S 2 4 3 S T X 2 R S X R 2 + 1 S A V E X R 2 N P R O O S P n 
0 0 1 0 0 6 R F 6 2 4 4 S T X 3 S V X R 3 + 1 S A V E X R 3 N P R 0 0 5 3 0 
O O I E 0 C 0 0 2 2 4 5 L O n U M C L L O R B ^ : I N P R O n S ^ l 
( o C I I d d 1J nuIinj^Xd taiVl %Ud 3AtS UlUd!* J ISk boZ VLlOUWtt Ul, usuu 
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USAUUydN XSVHNH A-l%WNl$ I UIX \yvz dVbU u tEUU 
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LLAUCydN a3NVbaioi saiANiw z Muiiv taiui s 19Z SU16 u UZUU 
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-+'N%iy 1 3sy V6Z tuuuyT3t TU AZUU 
irwooydN SSaWSOWd NI iOld V SI lASny z ul 66Z WUZ3 L 9ZUU 
0E90LydN ONiioods ON di Nania* - + '%swi\n 1 3sy f7l,z 8uuuy%3t lu tzuu 
0Z90UydN I3add3 N] ONllOOdS SI niuld z Ul E6Z d3Z3 u EZOU 
0l90CydN Zt,Z 
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UASOUWdN I asvHd do Sbucjv=zyx TaSHd 11V3 I3wnu bl7Z lAlZZZAl Jk IdUU 
U9SU0gdN biSNi uaidiGow ayois 1 3WI III UiS At Z uuou u uzuu 
OSSUUBdN blSNl ZtjX GVOl 01 AdIOOW COZZH tu 9tZ oaya u diuu 
ZUU 39Vd EA onv 01 
1 0 AUG 7% 
i n s F n o n n n ? n n LAnn n : 
o n t o n n o o n 1 0 1 OAnn n c 
n i s i n n o o n 3 1 ? DC 
n n 6 2 n n 6 . 4 R n n n R 6 3 0 3 R S I 
i n A 4 3 1 6 
0 
L C T A O n R S 
F R E E Q U E U E R U F F F R » 
F X I T P R U C k S S i n q P L ' " 
N P R ) 1 ) 9 T 
N P R ^ l l ' ^ 1 
N p R l l l l l 
N P R n i i z n 
n n n P R R n s t s ) A ^ n n n n w A S N i N n t S ) i w A s n v E A S S F M R L Y . 
WPRSY 
nwp FUNCTION cnwPLETFn 
/ / J O B X 1 0 AUG 7 3 1 6 . 3 9 6 MRS 
/ / * j n p , S r ^ I A L NUMRER 4 4 5 9 5 
/ / A ^ E N O P L E P L AUG 7 3 1 6 . 3 9 6 MRS 
* L I S T E P L o i n i n 
a ^ A C L I R P L U S E P L 0 0 0 2 0 
1 
-
E P L o n n s n 
0 0 0 7 0 5 5 4 4 5 0 3 1 9 5 E N T E N O P L E N T R Y E X E C U T [ 0 , \ : P O I N T E P L 3 3 J 4 3 
1 Q 6 V E R S I O N 0 , M O D I F I C A T i n N 0 * E P L o n o s o 
1 9 7 * * * * * E O L T l J A T 
1 9 A F I X E D AREA E O U A T F S * E P L l O O T l 
I p q E P L T j J P l 
0 0 7 F 2 0 0 V EOU / 0 0 7 F F I X E D A R E A P O I N T E R E P L 0 J 0 9 0 
2 0 1 S P U T O EQU / l O A ADDR OF P U T O n E N T R Y E P L D O l l O 
0 1 0 9 2 0 2 S G F T O EOU / 1 0 9 ADDR OF G E T O O E N T R Y E P L O O l l O 
0 0 3 2 2 0 3 S M K l EOU / 0 0 3 2 MASK L E V E L S J - 1 3 E P L O J I P O 
0 0 3 4 2 0 4 g n u / n 0 3 4 WUSK L E V E L S 1 4 - 2 3 E P L n 3 1 3 0 
3 3 2 E 2 0 5 &UMK1 EOU / 0 0 2 E UNMASK L E V E L S 0 - 1 3 E P L 3 n i 4 1 
0 0 3 0 2 0 6 * U M K 2 EOU / 0 0 3 0 UNMASK L E V E L S 1 4 - 2 3 E P L O O I S O 
o i n 2 0 7 a O L E V EOU / O l l l C A L L TO O L E V L E P L O l l S T 
0 0 C 2 2 0 R 1 T 5 P R EOU / 0 0 C 2 E P L 3 0 1 7 3 
2 0 9 E P L T 3 1 R 3 
2 1 0 E N O P L E Q U A T E S ( P H A S E I ) * E P L 3 J 1 9 3 
2 1 1 E P L n T 2 1 1 
^ : 0 A 2 1 2 P B U S Y EOU - 3 8 P R O C E S S B U S Y I N O E P L i n 2 i n 
^ : D B 2 1 3 B U S Y I EOU - 3 7 S P O O L I N G B U S Y I N O E P L 3 3 2 ? n 
^ = 5 2 2 1 4 L C E M P EOU - 3 0 A D D R S OF E M P T Y QUEUE L C T E P L 0 0 2 3 0 
F F E 3 2 1 5 L C U P O EOU - 2 9 A D D R S O F U P O U E U E L C T E P L n 3 2 4 1 
^ : E E 2 1 6 P L O T U EOU - 1 8 P L O T ON I F N O N - Z E R O E P L n 0 2 5 0 
F F E F 2 1 7 Y ^ ^ E O U - 1 7 Y C O U N T A S S A V E D i r ' P H I F / A E P L 0 3 2 6 0 
F F F O 2 1 A X P C N T EOU - 1 6 X P R E S E N T C O U N T A S S A V E D E P L 0 0 2 7 0 
F F F l 2 1 9 XMCNT EOU - 1 5 X MAX C O U N T A S S A V E D E P L O n Z R l 
2 2 0 * * * * * * * * * * E P L 3 n 2 9 0 
2 2 1 E N O P L C O M M U W r C A T i n W ARFA * E P L O l S n i 
2 2 2 * * * * * * * * * * E P L 0 0 3 1 0 
0 0 0 0 0 0 1 2 C 2 2 3 D 3 0 0 DC 3 0 0 C O N S T A N T E P L n n 3 ? i 
M O l O 0 0 0 1 2 2 4 H O O O l n c / O O O l + Y C O N T R O L WORD E P L 3 3 3 3 n 
0 0 0 2 0 0 M 3 2 2 5 H 0 0 0 3 n c / 0 0 0 3 + X C O N T R O L WORD E P L 3 3 3 4 1 
0 0 0 3 0 0 0 0 5 2 2 6 H 0 0 0 5 DC / 0 0 0 5 - Y C O N T R O L WORD E P L 3 0 3 5 0 
0 0 0 4 0 0 0 0 9 2 2 7 H 0 0 0 9 DC / 3 0 0 9 P E N U P C O N T R O L WORD E P L 3 0 3 6 3 
2 2 m E P L 0 0 3 7 0 
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D I M E N S I O N M 0 N T H ( 4 ) , N A M T ( 3 ) W A S T O I P O 
COMMON S W P A , S C A T , H S , H M A X , T Z , I R E C , J R E C , L A B , M A X H , N , M M , I I , T I T L E f S f N A M W A S T l l l O 
U T , M , Y E A R , D A T E S , P , K R E C , L R E C , M R E C , N R E C , R , K , L , P I , K N T , I H M A X , R I W A S T 0 1 4 n 
D E F I N E F I L E 2 0 1 ( 3 0 1 , 5 , I J , I L R E C ) W A S T l l S n 
C———— W A S T 0 1 6 0 
W A S T 0 1 7 n 
W A S T O I A O 
W A S T 0 1 9 0 
W A S T 0 2 0 0 
W A S T ] 2 i n 
W A S T n 2 ? 0 
W A S T O f i n 
w A S T n 2 4 n 
W A S T 0 2 5 0 
w A S T n 2 6 n 
W A S T I Z T O 
W A S T O P A D 
W A S T 1 P 9 0 
w A S T o i n n 
W A S T O l i n 
W A S T O S f O 
W A S T H S S n 
T E S T F I R S T M O N T H S D A T A ON MAG T A P E . I F I T I S N O T T H E B E G I N N I N G O F W A S T 0 3 4 n 
1 0 3 
100 




T H I S L I N K T E S T S F O R T H E S T A R T O F A S E A S O N A T T H E B E G I N N I N G OF T H E 
MAG T A P E , MVD S E T S V A R I O U S C O U N T S B E F O R E E X E C U T I N G READW 
GO T O ( 1 , 2 0 , 2 5 ) , L A B 
R E A D ( 2 , 1 0 3 ) NAMT 
F 0 R M A T ( 3 A 2 ) 
C A L L N E X T M ( 5 , N A M T , N , M M ) 
R E A D ( 5 , 1 0 0 ) T I T L E 
F O R M A T ( 1 H 1 , 2 4 ( / ) , 4 4 X , 3 6 A 2 ) 
F 0 R M A T ( I 7 , 1 X , 3 ( F 7 . 2 , 1 X ) ) 
R E A D ( 5 , 1 0 2 ) M O N T H 
F O R M A T ( 1 H 1 , 5 ( / ) , 4 A 1 , 3 ( / ) ) 
R E A D ( 2 , 1 0 1 ) D A T E S , Y E A R , M A X H , I H M A X 
F O R M A T ( 3 0 A 2 , 2 X , I 4 , 2 X , I 2 , 2 X , I 3 ) 
K N T = 0 
C A S E A S O N A B O R T T H E J O B , O T H E R W I S E S E T C O U N T S A S F O L L O W S 
S " S E A S O N N U M B E R ( J A N - M A R C H = 1 E T C ) 
M= M O N T H N U M B E R 
P = N U M B E R O F R E C O R D S I N S E A S O N 
R = N U M B E R O F R E C O R D S I N M O N T H 
K = N U M B E R O F R E C O R D S ON P A G E 
L = N U M B E R O F R E C O R D S I N D A Y 
P I = C O U N T O F R E C O R D S I N S E A S O N W H I C H H A V E B E E N A N A L Y S E D 
K N T = C O U N T O F N U M B E R O F S E A S O N S A N A L Y S E D 
( M 0 N T H ( 2 ) + 1 1 9 6 A ) 
( M 0 N T H ( 2 ) + 1 0 A R A ) 
( M 0 N T H ( 2 ) + 1 6 0 6 4 ) 
W R I T E ( 3 , P U N , M O N T H 




2 , 3 , 2 
4 , 5 , 4 
6 , 7 , 6 
, 1 3 , S T A R T S AT M O N T H ' , 4 A 1 
1 . T H E J O B H A S B E E N A B O R T E D . 
R E W I N D 5 
MM = 1 
C A L L S T O R M ( N A M T , N , M M ) 
C A L L E N D P L 
C A L L E X I T 
I F ( M 0 N T H ( 3 ) + 1 0 4 3 2 ) 6 , 9 , 6 
I F ( M 0 N T H ( 3 ) + 1 5 5 5 2 ) 6 , 1 0 , 6 
) 
W A S T 0 3 5 n 
W A S T n 3 6 0 
W A S T 0 3 7 0 
W A S T O I A O 
W A S T 0 3 9 n 
W A S T 0 4 0 n 
W A S T 1 4 i n 
W A S T n 4 ? 0 
W A S T n 4 3 0 
w A S T n 4 4 n 
W A S T 3 4 5 n 
W A S T 0 4 A 0 
W A S T 0 4 7 0 
W A S T 0 4 A 0 
W A S T 0 4 9 0 
' W A S T O S O n 
W A S T 0 5 1 0 
w A S j n s z n 
W A S T 0 5 3 0 
W A S T 0 5 4 n 
w A S T n s s n 
W A S T 3 5 6 0 
W A S T 0 5 7 n 
0 1 A U G 71 
P A G E o n ? 
3 I F ( M 0 N T H ( 3 ) + 1 4 n A 4 ) 1 1 , 1 2 , 1 1 W A S T 1 5 8 0 
11 I F ( M 0 N T H ( 3 ) + 7 i n 4 ) 6 , 1 3 , , 6 WASTOSSO 
1 3 I F ( M 0 N T H ( 4 ) + 1 1 4 5 6 ) 6 , 1 4 , 6 W A S T 0 6 0 0 
1 2 S = 1 W A S T O A i n 
2 3 M = 1 W A S T 1 6 P 0 
I F ( Y E A R -- 4 $ ( Y E A R / 4 ) ) 1 5 , , 1 6 , 1 5 W A S T O A ^ n 
15 P = 7 2 0 W A S T T 6 4 n 
GO TO 17 W A S T l A S n 
1 6 P = 7 2 8 W A S T 0 6 6 0 
1 7 R = 2 4 8 w A S T n 6 7 n 
R I = 0 W A S T 1 6 8 n 
GO TO IP W A S T T 6 9 n 
9 5 = 2 W A S T T 7 0 0 
2 6 M = 4 W A S T n 7 1 1 
P = 7 2 8 W A S T 1 7 ? n 
R = 2 4 0 w A S T n 7 i n 
R r = o W A S T 1 7 4 0 
GO TO I P W A S T 0 7 5 0 
1 4 5 = 3 W A S T 1 7 A n 
2 8 M = 7 W A S T n 7 7 n 
P = 7 3 6 W A S T n 7 8 0 
GO TO 17 w A S T n 7 9 n 
1 0 5 = 4 W A S T i 8 n n 
2 9 M = 1 0 W A S T O A i n 
P = 7 3 6 W A S T l R p n 
GO TO 17 WASTORTO 
IB K = 0 W A S T 1 A 4 0 
L = 0 W A S T O R S n 
P I = 3 W A S T O R S n 
W A S T n R 7 n 
C A L L L I N K TO R E A M ONE S E A S O N S D A T A W A S T O R S n 
w A S T O A g n 
C A L L L I N K ( R E A n W ) w A S T i g n n 
W A S T O Q I O 
I N C R E A S E COUNTS AT ENO OF A SEASnN W A S T 3 9 7 0 
w A S T o g ^ n 
2 0 5 = 5 + 1 W A S T n 9 4 1 
I F ( 5 - -4) 2 2 . , 2 2 , 2 1 w A S T o g s n 
2 1 5 = 5 - 4 W A S T 0 9 6 n 
2 2 I F ( 5 - 1 ) 2 3 . , 2 3 , 2 4 W A S T n 9 7 0 
2 4 I F ( 5 - 2 ) 2 6 , , 2 6 , 2 7 W A S T T 9 R n 
2 7 I F ( 5 - 3 ) 2 8 , , 2 8 , 2 9 W A S T n 9 9 n 
W A R T l O n O 
S T O R E MAG T A P E S T A R T I N G P O S I T I O N F O R N E X T Y E A R S A N A L Y S I S H A S T i n i n 
W A S T I O P O 
2 5 R E W I N D 5 W A S T i m o 
MM=1 w A S T i n 4 n 
N = N + 1 W A S T l O S n 
C A L L S T O R M f N A M T , N , M M ) w A S T i o e n 
C A L L ENHPL 
C A L L E X I T W A S T 1 0 7 0 
END W A S T I O A O 
0 3 A U G 7 3 
P A G E 0 0 3 
V A R I A B L E A L L n C A T I O N S 
S W P A ( I C ) = F F F F - F F n 6 S C A T ( I C ) = F F D 5 - F A 0 E 
J R E C ( I C ) = F 9 1 4 
T I T L E ( I C ) = F q n E - F R E R 
P [ I C ) = F R C 6 
K ( I C ) = F A C O 
L A B ( I C ) = F 9 1 3 
S ( I C ) = F 8 E A 
K * F C ( I C ) = F 8 C 5 
L ( I C ) = F 8 B F 
M O N T H f l ) = 0 0 0 q - 0 0 0 6 I L R F C I I ) = n O O A 
H S ( I C ) = F A 0 n - F 9 A 8 H M A X ( I C ) = F 9 A 7 - F 9 4 2 
M A X H ( I C ) = F 9 1 2 
N A M T ( I C ) = F 8 E 9 - F 8 E 7 
L R E C ( I C ) = F 8 C 4 
P I ( I C ) = F 8 R E 
N ( I C ) = F 9 1 1 
M ( I C ) = F 8 E 6 
M R E C ( I C ) = F 8 C 3 
K N T ( I C ) = F 8 R D 
T Z ( I C ) = F 9 4 1 - F 9 1 6 I R E C ( I C ) = F 9 1 5 
M M ( I C ) = F 9 1 0 
Y E A R ( I C ) = F 8 E 5 
N R E C ( [ C ) = F R C 2 
I H M A X ( I C ) = F R R C 
I I ( I C ) = F q n F 
D A T E S ( I C ) = F R E 4 - F A C 7 
R ( I C ) = F R C l 
R I ( I C ) = F P R R 
H N R F F E R E N C e n S T A T E M E N T S 
7 0 0 
S T A T E M E N T A L L O C A T I O N S 
1 0 3 = 0 0 2 0 1 0 0 = 0 0 2 3 7 0 0 = 0 0 2 C 1 0 2 = 0 0 3 3 1 0 1 = 0 0 3 E 
7 s 3 1 1 ^ ^ = 1 n 
9 = 0 1 2 0 2 6 = 0 1 3 1 1 4 * 0 1 4 3 2 8 = 0 1 4 7 1 0 = 0 1 5 1 
2 4 = 0 1 8 7 2 7 = 0 1 8 0 2 5 = 0 1 9 5 
12 
2 9 
= 0 0 4 7 
= 0 1 0 3 




= 0 0 7 9 
= 0 1 0 7 





= 0 1 1 9 




= 0 0 R 5 
= n i i F 
= n i 7 R 
6 
1 7 = 0 1 ? ? 
2 ? = 0 1 R ] 
= E A T U t E S S U P P O R T E D 
n ^ E WORM I N T E G E R S 
EXTENOEO P R E C I S I O N 
i n c s 
C A L L E n SURPROGRAMS 
NEXTM STORM ENOPL COMGO S T F A C 
E R P R T CARON 
MCOMP M E O A I M I D I HOLER MAGT 
I N T E G E R C O N S T A N T S 
2 = 0 0 ] C 5 = 0 0 0 0 0 = O O O E 1 1 9 6 R = 0 0 0 F 1 0 6 8 8 = 0 0 10 1 6 0 6 4 = 0 0 1 1 3 = 0 0 1 2 1 = 0 0 1 3 1 0 4 3 2 = 0 0 1 4 1 5 5 5 2 = 0 0 1 5 
7 1 0 4 = 0 0 1 6 1 1 4 5 6 = 0 0 1 7 4 = 0 0 1 8 7 2 0 = 0 0 1 9 7 2 8 = 0 0 1 A 2 4 8 = 0 0 1 8 2 4 0 = 0 0 1 C 7 = 0 0 1 0 7 3 6 = 0 0 1 E 1 0 = 0 0 1 F 
CORE R E Q U I R E M E N T S FOR WAST 
COMMON 1 A 6 2 I N S K E L COMMON 0 
V A R I A B L E S 1 2 PROGRAM 4 1 4 
E N l OF C O M P I L A T I O N 
W A S T 
n M P F U N C T I O N C O M P L E T E n 
/ / DMP W A S T i n g O 
* D E L E T 1 W A S T W A S T l l O O 
r)MP F U N C T I O N C O M P L E T E n 
* S T O R E C I 1 W A S T W A S T W A S T l l l O 
* F I L E S ( 2 0 l , M F I L E , 0 ) W A S T l l P O 
*CCENn WASTll^O 
M P X , R U I L D W A S T 
M P x , WAST u n XO 
CL WC OF 157A STOREn AT 
n M P F U N C T I O N C O M P L E T E n 
// J O R X X X 0 3 AUG 7 3 1 2 . 5 0 2 MRS REDWOOOO 
// * N I O MPX P R O G R A M L I B R A R Y M A S T P l C O P Y R F D W O O l O 
// FOR READW V E R S i n N 2 0 M O n i F I C A T I O N 0 112 R E D W 0 0 2 0 
t E X T E N O E n P R E C I S I O N R E D W 0 0 3 0 
* L I S T ALL 
* I O C S ( M A G N E T I C T A P E , n i S K ) R E D W 0 0 5 0 
I N T E G E R R I , N A M T ( 1 ) R E D W 0 0 7 0 
I N T E G E R E P S I REDWOORO 
I N T E G E R T Z V ( 4 ) , T Z A C R E D W n 0 9 0 
I N T E G E R S W P A ( 4 2 ) , S C A T ( 4 0 , 3 7 ) , H S ( 1 0 2 ) , H M A X ( 1 0 2 ) , T Z ( 2 , 2 2 ) , T [ T L E ( 3 6 ) R E D W O I O O 
I N T E G E R S , Y E A R , n A T E S ( 3 0 ) , P , P I , R R E D W 1 1 1 0 
COMMON S W P A , S C A T , H S , H M A X , T Z , I R E C , J R K , L A B , M A X H , N ,MM , 1 1 , T I T L E , , S , N A M R E D W 0 1 ? 0 
U T , M , Y E A R , D A T E S , P , K R E C , L R E C , M R E C , N R E C , R , K , L , P I , K N T , I H M A X , R [ R E D W O l l O 
D E F I N E F I L E 6 ( 3 n n O , l , U , N R E C ) R E D W 0 ] 4 0 
C — R E D W O I S O 
C — — T H I S L I N K R E A D S ONE S E A S O N S D A T A AND S O R T S I T I N T O A R R A Y S R E D W 0 1 6 0 
C — R E D W 0 1 7 n 
2 7 R E A D ( 5 , 1 ) T Z V ( 1 ) , T Z V ( 2 ) , T Z V ( 3 ) , T Z V ( 4 ) , E P S I , B H S , J H M A X R E D W O i m O 
1 F O R M A T ( 1 4 X , 2 A 1 , I X , 2 A 1 , 1 9 X , I 3 , 3 0 X , F 4 . 1 , 4 X , I 3 ) R E D H O i q O 
C — R E D W 0 2 0 0 
C — — T E S T FOR C A L M R E C O R D R E D W O Z l O 
c — R E D W 0 2 2 0 
I F ( T Z V ( 4 ) + 1 1 2 n n ) 2 , 3 , 2 R E n w i 2 i o 
3 S W P A ( 1 ) = S W P A ( 1 ) + 1 R E D W O P t n 
S C A T ( 1 , 1 ) = S C A T ( 1 , 1 ) + 1 R E D W O P S n 
T Z ( 1 , 1 ) = T Z ( 1 , 1 ) + 1 R E n W 0 ? 6 0 
H S ( 1 ) = H S ( 1 ) + 1 R E D W 1 2 7 0 
H M A X ( 1 ) = H M A X ( 1 ) + 1 R F O W O P R n 
I H S = 0 R E D w i p q n 
W R I T E ( 6 ' N R E C ) I H S R F D W O i n O 
GO TO 2 0 R E O W l l i n 
c — R E D W O T P n 
c — S T O t E DATA I N C O R R E C T E L E M E N T S O F E A C H ARRAY R E D W H T I O 
c — R E n w i 3 4 0 
2 A = G E T ( T Z V , 1 , 4 , 0 . 0 1 ) + 0 . 0 0 0 0 0 0 0 0 0 5 R F O W T l S n 
I H S = B H S R E D W l l A O 
H S ( I H S + 2 ) = H S ( l H S + 2 ) + l R F l W 1 1 7 n 
H M A X ( J H M A X + 2 ) = H M A X ( J H M A X + 2 ) + l R E n w n ? A n 
W R I T E ( 6 ' N R E C ) I H S R F n w l 3 9 0 
T Z A C = A R E n w i 4 n o 
T Z A B = A - T Z A C R E n w i 4 i n 
I F ( T Z A R - 0 . 5 ) 4 , 5 , 5 R E D W n 4 ? 0 
4 T Z ( l , T 7 A C + 2 ) = T Z ( l , T Z A C + 2 ) + l R F n w n 4 3 n 
GO TO 6 R F 0 W 1 4 4 O 
5 T Z ( 2 , T 7 A C + 2 ) = T Z ( 2 , T Z A C + ? ) + l K E D k n 4 5 0 
6 I M = 2 R F n w o 4 A n 
n o A I L = 2 5 , 1 0 0 0 , 2 5 R E : 0 h n 4 7 n 
I F ( I L - l - E P S I ) 7 , 9 , 9 R F D W 0 4 8 n 
7 I M = I M + 1 R E O k l 4 q O 
A C O N T I N U E R E D w n s n o 
q S W P A ( I M ) = S W P A ( I M ) + 1 R E o m s i n 
I L = 1 R F D W I S P O 
I K = 1 K E n i w T 5 % n 
n o 1 1 1 = 5 0 , 2 0 0 0 , 5 0 R F D w n s t n 
Z I = ( I - 1 ) / 1 0 0 . R F n k n 5 5 1 
I F ( Z I - A ) 1 0 , 1 2 , 1 2 R E 0 W 1 5 A 0 
1 0 I K = I K + 1 R F 0 U 1 5 7 0 
0 3 AUG 7 3 
P A G E 0 0 2 
1 1 C O N T I N U E 
1 2 I F ( M I A X H - 2 0 ) 1 2 1 , 1 2 0 , 1 2 1 
1 2 0 n o 1 5 0 I M = 5 0 , 2 0 0 0 , 5 0 
Z N = ( I M - 1 . ) / 1 0 0 . 
I F ( Z N - R H S ) 1 7 0 , 1 6 , 1 6 
1 7 0 I L = I L + 1 
1 5 0 C O N T I N U E 
1 2 1 I F ( M A % H - 4 0 1 1 3 , 1 4 , 1 3 
1 4 n o 1 5 I M . 1 0 , 4 0 0 , 1 0 
Z N = ( I M - 1 . ) / 1 0 . 
I F ( Z N - I H S ) 1 7 , 1 6 , 1 6 
1 7 l L ^ K + 1 
1 5 C O N T I N U E 
1 3 0 0 1 8 I M = 2 0 , A 0 0 , 2 0 
Z N r ( I M - l . ) / 1 0 . 
I F ( Z N - I H S ) 1 9 , 1 6 , 1 6 
1 9 a ^ I L + 1 
1 8 C O N T I N U E 
1 6 S C A T ( I L , I K ) = S C A T f I L , I K ) + l 
C I N C R E A S E C O U N T S . AT T H E E N O O F A S E A S O N E X E C U T E H S L O T 
2 0 n = i i + i 
p i = p i + i 
R I = R I + 1 
L = L + 1 
K = K + 1 
I F ( P - P I ) 2 1 , 2 2 , 2 1 
2 1 I F ^ M ^ ^ 2 ^ 2 ^ ^ 3 
2 3 I F ( K ^ W ) 2 ^ 2 ^ ^ 6 
2 5 I F ( L - R ) 2 7 , 2 A , 2 A 
2 8 R E A D ( 5 , 2 9 ) 
2 9 F O R M A T ( I X ) 
L = 0 
GO T O 2 7 
2 6 R E A D ( 5 , 3 0 ) 
3 0 F O R M A T ( 9 ( / ) ) 
K " 0 
L = 0 
GO T O 2 7 
2 4 R E A D ( 5 , 3 0 ) 
M = M + 1 
GO T O ( 3 1 , 3 2 , 3 1 , 3 3 , 3 1 , 3 3 , 3 1 , 3 1 , 3 3 , 3 1 , 3 3 , 3 1 ) , M 
3 1 R = 2 4 8 
GO T O 3 4 
3 2 I F ( Y E A R - 4 * ( Y E A R / 4 ) ) 3 5 , 3 6 , 3 5 
3 5 R = 2 2 4 
G O T O 3 4 
3 6 R = 2 3 2 
G O T O 3 4 
3 3 R = 2 4 0 
3 4 R I = 0 
K = 0 
R E n w n 5 m o 
R E D W 1 5 9 0 
R F n w o 6 n o 
R F 0 W 1 6 i n 
R F n w n 6 2 n 
R E O W I A i n 
R E n w n 6 4 n 
R E D # 1 6 5 0 
R F D W 0 6 6 0 
R E O W T A T O 
R E D W I A A O 
R E D W : 1 6 9 0 
R E D w n v o n 
R E r ) w o 7 i n 
R E D w n 7 ? n 
R E D w n 7 i n 
R E D w n 7 4 0 
R E r ) W 0 7 5 n 
R E D W 0 7 6 0 
R E D W n 7 7 0 
R E D W 0 7 R n 
R E D w o 7 9 0 
R E D W O B O O 
R E D W O m i O 
R E D W 0 8 2 0 
R E D W 0 8 3 0 
R E n w 0 8 4 0 
R E D W 0 8 5 0 
R E D W 0 8 6 0 
R E 0 W n m 7 0 
R E D w n S P O 
R E D W 3 8 9 3 
R E D W n 9 0 0 
R E 0 W 1 9 1 0 
R E D W 0 9 2 n 
R E n W 0 9 3 n 
R E n W 0 9 4 0 
R E 0 W 1 9 5 O 
R E D W 0 9 6 0 
R E n W 0 9 7 0 
R E D W 0 9 R n 
R E D W 1 9 9 0 
R E D W I O O O 
R F O W I O I O 
R E D W I O T O 
R E D W I O I O 
R E 0 W i n 4 0 
R E D w i n s n 
R E D W 1 0 6 n 
REnwi070 
R E 0 W 1 0 8 0 
R E n w i 0 9 0 
R E D W l l O O 
0 3 A U G 7 3 
P A G E 0 0 3 
L = 0 
Gn TO 2 7 
7 2 I F ( K N T - 3 ) 3 A , 3 7 , 3 7 
38 . R E A D ( 5 , 3 0 ) 
3 7 C A L L L I N K ( H S L O T ) 
E N n 
V A R I A B L E A L L O C A T I O N S 
S W P A ( I C ) = F F F F - F F n 6 
J R E C ( I C ) = F 9 1 4 
T I T L E ( I C ) = F 9 0 E - F A F R 
P I I C ) = F A C 6 
K ( I C ) = F 8 C 0 
B H S ( R ) = 0 0 n 6 
T Z V f l ) = 0 0 1 9 - 0 0 1 6 
I K ( I ) = 0 0 1 F 
S C A T ( I C ) = F F 0 5 - F A 0 E 
L A B ( I C ) = F 9 1 3 
S ( I C ) = F 6 E A 
K K E C ( I C ) = F 8 C 5 
L ( I C ) * F 8 B F 
A ( R ) * 0 0 0 9 
T Z A C I I ) = 0 0 1 A 
1 ( 1 ) = 0 0 2 0 
R E D W l l l O 
R E D W 1 1 2 0 
R E D W l l s a 
R E D W 1 1 4 0 
R E D W 1 1 5 0 
R E D W 1 1 6 0 
H S ( l C ) = F A 0 n - F 9 A 8 
M A X H ( I C ) = F 9 1 2 
N A M T ( I C ) = F 8 E 9 - F 8 E 7 
L R E C ( I C ) « F 8 C 4 
P I ( I C ) = F 8 B E 
T Z A B ( R ) = 0 0 0 C 
J H M A X ( [ ) = 0 0 1 B 
H M A X ( I C ) = F 9 A 7 - F 9 4 ? 
N ( I C ) = F 9 1 1 
M f I C ) = F 8 E 6 
M R E C ( I C ) = F 8 C 3 
K N T ( I C ) = F 8 R D 
Z I ( R ) = O O O F 
I H S ( I ) = 0 0 1 C 
T Z ( I C ) = F 9 4 1 - F 9 1 6 
M M ( [ C ) = F 9 1 0 
Y E A R ( I C I = F A E 5 
N R E C ( [ C ) = F A C ? 
I H M A X ( I C ) = F P R C 
Z N ( R ) = 0 0 ] ? 
I M ( I ) = 0 0 ] D 
I R E C ( I C ) = F 9 1 5 
I I ( I C ) = F 9 n F 
D A T E S ( I C ) = F A E 4 - F A C 7 
R ( I C ) = F A C 1 
R I ( I C ) = F R S R 
EPS 1 ( 1 ) = n n i 5 
I L ( I ) = O n i E 
S T A T E M E N T A L L O C A T I O N S 
1 = 0 0 4 E 2 9 = 0 0 5 R 3 0 = 0 0 5 0 2 7 = 0 0 6 1 3 = 0 0 8 3 2 = 0 0 B 7 4 = 0 0 F 5 5 = 0 1 0 2 6 = 0 1 0 0 7 = 0 1 1 0 
A = 0 1 2 3 9 = 0 1 2 0 1 0 = 0 1 5 4 1 1 = 0 1 5 A 1 2 = 0 1 6 4 1 2 0 1 7 0 1 5 0 = 0 1 A4 1 2 1 = 0 1 AE 1 4 = 0 1 9 4 
1 7 = 0 1 A 9 1 5 = 0 1 A F 1 3 = 0 1 B 9 1 9 = 0 1 C E 1 8 = 0 1 0 4 16 = 0 1 D E 2 0 = 0 1 E R 2 1 = 0 2 0 F 2 3 = 0 2 1 5 2 5 = 0 2 i m 
2A = 0 2 2 1 2 6 = 0 2 2 B 2 4 = 0 2 3 9 3 1 = 0 2 5 3 3 2 = 0 2 5 9 3 5 3 6 3 3 = 0 2 7 3 3 4 = 0 2 7 7 2 2 = 0 2 A 5 
3A = 0 2 8 B 3 7 - 0 2 A F 
F E A T U R E S S U P P O R T E D 
ONE WORD I N T E G E R S 
EXTENOEO P R E C I S I O N 
I O C S 
C A L L C n SUBPROGRAMS 
GET EADO ESUB E D I V E L D E S T O ESBR I F I X F L O A T 
MCOMP M I O I X M I O F M I O I 5UBSC MQWRT MHZOM MDI MAGT 
I S T O X L D F A C S R F A C 
R E A L C O N S T A N T S 
. 1 0 0 0 0 0 0 0 0 E - 0 1 = 0 0 2 6 
. l O O O n O O O O E 0 2 = 0 0 3 5 
. 5 0 0 0 0 0 0 0 0 E - 0 9 = 0 0 2 9 . 5 0 0 0 0 0 0 0 0 E 0 0 = 0 0 2 C . l O O O O O O O O E 0 3 = 0 0 2 F . i n n n n o n o o E o i = n o 3 2 
I N T E G E R C O N S T A N T S 
5 = 0 0 3 8 1 1 2 0 0 = 0 0 3 9 
2 0 0 0 = 0 0 4 2 2 0 = 0 0 4 3 
2 4 0 = 0 0 4 C 3 = 0 0 4 0 
1 = 0 0 3 A 
4 0 . 0 0 4 4 
0 » 0 0 3 B 
1 0 = 0 0 4 5 
6 = 0 0 3 C 
4 0 0 = 0 0 4 6 
4 = 0 0 3 0 
8 0 0 = 0 0 4 7 
2 = 0 0 3 E 
8 = 0 0 4 8 
2 5 = 0 0 3 F 
2 4 A = o n 4 q 
1 0 0 0 = 0 0 4 0 
2 ? 4 = n 0 4 A 
5 0 = 0 0 4 1 
2 3 2 = 0 0 4 8 
CORE R E Q U I R E M E N T S FOR READW 
COMMON 1 8 6 2 I N S K E L COMMON 0 
V A R I A B L E S 3A PROGRAM 6 2 2 
ENO OF C O M P I L A T I O N 
R E A n w 
n w p F i ' N C T i n N r n y p L E T F n 
v n P L F T 1 R F A O K R E D W 1 1 7 0 
n M p F U N C T I O N C n w P L E T E n 
a S T O R F C I L I R F ^ m - R F A r i R F H W I I A O 
* F I L F S ( A , H S G , ? I R F n W l l 9 0 
* C C E N n K F n w i ? n n 
M P X , R U I L D R E A O W 
C O R E L O A O M A P 
T Y P E N A M E A R G l A R n 2 
* c n w T A R L E 4 n R C 0 0 1 2 
* F i n T A B L E 4 n 9 E O O I F 
* E T V T A B L E 4 n R c O O O F 
* V T V T A R L E 4 n : R 0 0 4 9 
* C N T T A R L E 4 E 1 4 O O O R 
M A I N R E A O W 4 E 7 n 
C L N T R E A D W 4 E 1 6 
C A L L M A G T S O R O 
L I B F M R F O 5 5 A A 4 n r R R 
L I B F M i n i x S 5 n n 4 0 1 F 
L I R E M I O I 5 5 0 2 4 n n i 
L I B F M I H F 5 5 C E 4 0 n 4 
L I R F M C n M P 5 5 R 5 4 0 0 7 
L I R F I S T O X S A o n 4 n n A R 
L I B F M n W R T 5 C 2 3 4 o n n R 
L I B F MO I 5 A P C 4 n F n 
L I B F M n c o M 5 R 5 E 4 0 = 3 
C A L L G E T 5 C F A 
L I R F E A n n 5 n p A 6 n C A 
L I B F E S T O 5 E 2 E 4 0 F q 
L I R F E L D 5 F 4 0 4 0 C r 
L I B F E S R t s n y s A D F P 
L I R F E S U R s n p o 4 0 F 2 
L I R F L H F A C 5 E 6 9 4 0 r 5 R 
L I B F E n i v 5 F 9 9 4 0 F P 
L I B F C O M G O 5 F i q 4 0 f R 
L I B F S T F A C 5 F 7 4 4 0 F F 
L I B F S R F A C 5 F 7 R 4 F 0 1 
C L N T H S L O T 4 F 1 A 
C A L L A R R T O 5 F 5 0 R 
C A L L F F R O R 5 F P 1 R 
C A L L 5 R C A L 6 n R 2 
C A L L K E T R F 5 F R F 
C A L L F R E B r 5 F R 1 
C A L L F I O X T S F R S 
C A L L N Z n N E A O C A 
L I R E E M P Y A l l E 4 F 0 4 
L I B F 5 N R A 1 5 C 4 F 0 7 
L I R F F A R C 6 1 7 0 4 E n A 
L I R F x n n 6 1 A ? 4 F n n 
C A L L F R E U P 6 0 9 1 R 
L I R F x w n 6 ? 6 6 4 E 1 0 
F I O B 6 2 A C 0 1 4 2 
C O R E 6 3 F F 1 4 " : 
c n w M 7 P R A 0 7 4 6 
M P X , R E A D W L H X O 
C L h C O F 1 5 2 0 S T O i E n A T 1 9 A R 
O M P F U N C T I O N C n ^ P L E T E n 
/ / J O B X X X 0 3 AUG 7 3 1 ^ ^ 5 9 H R S H S L O n O O O 
/ / « N . I . O . MPX P R n p R A M L I B R A R Y M A S T E R C O P Y H S L 0 0 0 1 0 
/ V F T R H S L O T V E R S I O N Z O M O n i F I C A T I O N 0 1 1 2 H S L 0 0 0 2 0 
* E X T E N D E n P R E C I S I O N H S L 0 0 0 4 0 
* L I S T ALL 
l O C S I D l S K ) H S L 0 0 0 6 0 
I N T E G E R S W P A I 4 2 l , S C A T I 4 0 , 3 7 l , H S I 1 0 2 t , H M A X I 1 0 2 l , T Z t 2 ^ ; 2 t , T I T L E t T | 6 ) H S L 0 0 0 8 0 
I N T E G E R R I , N A M T ( 3 ) H S L 0 0 0 9 * 
I N T E G E R S , Y E A R , n A T E S I 3 0 ) , P , P I , R H S L O O l O O 
D I M E N S I O N A H S I 1 0 2 l , A T Z t 4 4 t , A S W P I 4 2 l H 5 L 0 0 1 1 0 
D A T A I S P A C / ' ' / , I A S T / ' * ' / , I P L U S / ' + ' / H S L 0 0 1 2 0 
O A T A A H S / 1 0 2 * 0 . / , A T Z / 4 4 * 0 . / , A S W P / 4 Z * 0 . / H S L 0 0 1 3 0 
COMMON S W P A , S C A T , H S , H M A X , T Z , I R ! : C , J R E C , L A B , M A X H , N , M M , I I , T [ T L E , S . N A M H S L & 1 1 4 0 
U T , M , Y E A R , D A T E S , P , K R E C , L R E C , M S E C , N R E C , R , K , L , P I , K N T , I H M A X , R I 
D E F I N E F I L E l t 4 , 3 0 6 , U , I R B C I , Z t 4 , 3 0 6 , U , J R E C I , 3 l 4 , 1 3 2 , U , K R E C ) 
D E F I N E F I L E 4 ( 1 , 1 2 6 , U , L R E C I , 5 I 4 0 , 3 7 , U , M R E C I 
T H I S L I N K S O R T S E A C H S E A S O N S [ W T A I N T O G R A P H I C A L FORM AND 
S T O R E S ON D I S K . R E T U R N T O R E A O W U N L E S S END OF Y E A R , T H E N 




FORM C U M U L A T I V E P E R C E N T A G E O F H S A N D HMAX AND S T O R E ON D I S K . 
C A L C U L A T E P E R C E N T A G E O C C U R R E N C E O F T Z AND S T O R E ON D I S K . 
A H S ( 1 0 2 ) = H S ( 1 0 2 ) / A P I * 1 0 0 . 
DO B J = l , 1 0 1 
J I = 1 0 2 - J 
A H S ( J I ) = ( H S ( J I ) / A P I * 1 0 0 . ) + A H S ( J I + 1 ) 
W R I T E ( I ' I R E C ) ( A H S ( J ) , J = 1 , 1 0 2 ) 
DO 2 6 J I I « 1 , 1 0 2 
A H S ( J I I ) = 0 . 
A H S ( 1 0 2 ) = H M A X ( i n 2 ) / A P I * 1 0 0 . 
DO 9 J - 1 , 1 0 1 
J I " 1 0 2 - J 
A H S ( J I ) * ( H M A X ( J I ) / A P I * 1 0 0 . I + A H S ( J I + 1 ) 
W R I T E ( 2 ' J R E C ) ( A H S ( J ) , J = 1 , 1 0 2 ) 
A T Z ( 1 ) = ( T Z ( 1 , 1 ) * 1 0 0 . / P ) 
H S L O O I S O 
H S L 0 0 1 6 0 
H I S L 0 0 1 7 0 
H S L 0 0 1 8 0 
H S L 0 0 1 9 0 
H5L0020n 
H l S L 0 0 2 i n 
H S L 0 0 2 7 0 
A P I . P I H 5 L 0 0 2 3 0 
I F ( S - 1 ) 1, ,2, • 1 H l S L 0 0 ? 4 n 
1 I F ( S - 2 ) 3 i , 4 , , 3 H S L 0 0 2 5 0 
3 I F ( S - 3 ) 5, ,6, 5 H I S L 0 0 2 6 0 
2 I R E C = 1 H S L 0 0 2 7 0 
J R E C = 1 H S L 0 n 2 8 0 
K R E C = 1 H S L 0 0 2 9 0 
GO T O 7 H S L 0 0 3 0 0 
4 I R E C = 2 H S L 0 0 3 i n 
J R E C = 2 H S L O n i p n 
K R E C = 2 H S L O O T i n 
GO T O 7 H S L n 0 3 4 0 
6 I R E 0 3 H S L n n 3 5 n 
J R E C « 3 H I S L 0 T 3 6 0 
K R E C = 3 H S L 0 n 3 7 n 
M T 0 7 H S L n 0 3 8 0 
5 I R E C " 4 H S L 0 n 3 9 0 
J R E C = 4 H S L 0 0 4 0 0 
K R E C * 4 H S L 0 0 4 i n 
H S L 0 0 4 P 0 
H S L 0 0 4 3 0 
HISL00 4 4 0 
H S L 0 n 4 5 0 
H S L 0 0 4 6 0 
H S L 0 0 4 7 0 
H S L 0 0 4 R 0 
H S L 0 n 4 9 0 
H S L O n s n n 
H S L O o s i n 
H S L 0 3 5 P O 
H S L 0 0 5 3 0 
H S L 0 1 5 4 0 
H S L O o s s n 
H S L O O S A O 
H S L 0 0 5 7 n 
H S L O T s e n 
0 3 A U G 7 3 









n n 1 0 I L = 2 , 2 2 
n o 1 0 I J = 1 , 2 
J I = 2 * I L + I J - 3 
A T Z ( J I ) = ( T Z ( I J , I L ) * 1 0 0 . / P ) 
W R I T E ( 3 ' K % E C ) ( A T Z ( J ) , J = 1 , 4 4 ) 
K N T = K N T + 1 
I F ( K N T - 4 ) 1 1 , 1 2 , 1 1 
n n 1 3 J = 1 , 1 0 2 
H 5 ( J ) = 0 
H M A X ( J ) = 0 
A H S ( J ) = 0 . 
n o 1 4 J = l , 4 4 
A T Z ( J ) = 0 . 
n n i 5 J = ^ 2 2 
no 15 I K = 1 , 2 
T Z ( I K , J ) = 0 
LAR = 2 
CALL L I N K ( W A S T ) ' 
- C A L C U L A T E P E R C E N T A G E r C ^ i R R E N C E O F S P E C T R A L W I D T H P A R A M E T E R AND 
. S T O R E ON D I S K . FORM S C A T T E R O I A G R A M AND S T C M E ON D I S K . 
A S w p ( i ) = ( S W P A ( l ) * 1 0 0 . / I I ) 
n 0 1 6 J = ^ ^ 2 
A S W P ( J ) = ( S W P A ( J ) * 1 0 0 . / I I ) 
W R I T E ( 4 ' L R E C ) ( A S W P ( J ) , J . 1 , 4 2 ) 
n o 1 7 J = l , 4 0 
n o 1 8 I K = 1 , 3 7 
I F ( S C A T ( J , I K ) ) 1 9 , 2 0 , 1 9 
S C A T ( J , I K ) = I 5 P A C 
G O T O I R 
I F ( S C A T ( J , I K ) - 1 ) 2 1 , 2 2 , 2 1 
S C A T ( J , I K ) = I A S T 
GO TO I R 
I F ( S C A T ( J , I K ) - 2 ) 2 3 , 2 4 , 2 3 
S C 6 T ( J , I K ) = I P L U S 
GO TO I R 
S C A T ( J , I K ) = ( ( S C A T ( J , I K ) $ 1 0 0 0 . ) / I I ) * 0 . 5 
I F ( S C A T ( J , I K ) ) 1 A , 2 5 , 1 R 
S C A T ( J , I K ) = 1 
C O N T I N U E 
h R I T E ( S ' M R E C ) ( S C A T ( J , I K ) , I K = 1 , 3 7 ) 
C O N T I N U E 
CALL L I N K ( P E R S ) 
E w n 
H S U 3 0 5 9 0 
H S L 0 0 6 0 0 
H S L 0 0 6 1 0 
H S L 0 0 6 2 0 
H S L 0 0 6 3 0 
H S L D 0 6 4 0 
H S L 0 0 6 5 0 
H S L 0 0 6 6 n 
H S L 0 0 6 7 0 
H S L 0 0 6 8 0 
H 5 L 0 0 6 9 0 
H S L 0 0 7 0 0 
H S L 0 0 7 1 0 
H S L 0 0 7 2 0 
H S L 0 0 7 3 0 
H S L 0 0 7 4 4 
H 5 L 0 0 7 5 0 
H S L n 0 7 6 0 
H S L 0 0 7 7 0 
H 5 L 0 0 7 8 0 
H S L 0 0 7 9 0 
H S L O O A O O 
H S L O O m i O 
H S L 0 0 8 2 0 
H S L 0 0 8 3 0 
H S L 0 0 8 4 0 
H S L 0 0 8 5 0 
H S L 0 0 8 6 0 
H 5 L 0 0 8 7 0 
H S L 0 0 8 8 0 
H S L 0 0 8 9 0 
H S L 0 0 9 0 0 
H S L 0 0 9 1 0 
H S L 0 0 9 2 0 
H S L 0 0 9 3 0 
H S L 0 0 9 4 0 
H S L 0 0 9 5 0 
H S L 0 0 9 6 0 
H S L 0 0 9 7 0 
H S L 0 0 9 8 0 
H S L 0 0 9 9 0 
H S L O I O O O 
H S L O l O l O 
H S L O l O f O 
H S L 0 1 0 3 0 
V A R I A B L E A L L O C A T I O N S 
S W P A ( I C ) = F F F F - F F n 6 S C A T f I C 
J R E C ( I C ) = F 9 1 4 
T I T L E ( I C ) = F 9 n E - F R E a 
P ( I C ) = F A C 6 
K ( I C ) = F R C n 
A H S ( R ) = 0 1 4 n - 0 0 1 E 
= F F D 5 - F A 0 E 
L A B f I C ) = F 9 1 3 
S ( I C ) = F 8 E A 
K R E C ( I C ) = F 8 C 5 
L f I C ) = F 8 B F 
A T Z ( R ) = 0 i n i - 0 1 5 0 
H S ( I C ) = F A 0 D - F 9 A 8 H M A X ( I C ) = F 9 A 7 - F 9 4 2 
M A X H ( I C ) = F 9 1 2 
N A M T ( I C ) " F 8 E 9 - F 8 E 7 
L R E C ( I C ) " F 8 C 4 
P I ( [ C ) = F 8 B E 
A S W P ( R ) " 0 2 4 F - 0 1 D 4 
N ( I C ) = F 9 1 1 
M ( I C ) = F 8 E 6 
M R E C ( I C ) = F 8 C 3 
K N T ( I C ) * F 8 R 0 
A P I ( R ) = 0 2 5 ? 
T Z ( I C ) = F q 4 1 - F 9 1 6 I R E C ( I C ) = F 9 1 5 
M M ( I C ) = F 9 1 0 
Y E A R ( I C ) = F A E 5 
N R E C ( I C ) = F P C ? 
I H M A X ( I C ) = F A R C 
J ( I ) = 0 2 5 R 
i i ( l C ) = F q n F 
D A T E S ( I C ) = F R E 4 - F A C 7 
R ( I C ) = F R C 1 
R I ( I C ) = F A R R 
J I ( I ) = n 2 5 9 
0 3 A U G 7 3 
P A G E 0 0 3 
J l l f l ) = 0 2 5 A 
I P L U S I I ) = 0 2 A n 
I L I I ) = 0 2 5 B I K ( I ) = 0 2 5 D I S P A C ( [ ) = 0 ? 5 E I A S T ( I ) = 0 2 5 F 
S T A T E M E N T A L L C C A T i n N S 
1 3 a O M E 2 = 0 2 9 6 4 « 0 2 A 4 6 - 0 2 B 2 5 » 0 ^ D 7 * 0 ^ C 
1 0 = 0 1 A B 1 1 - n 3 F C 1 3 = 0 4 0 F 1 4 = 0 4 2 5 1 5 " 0 4 3 F 1 2 " 0 4 6 4 1 6 « 0 4 7 8 
2 1 c n 4 E C 2 4 . n 4 F 9 2 3 = 0 5 0 6 2 5 = 0 5 2 4 1 8 = 0 5 2 F 1 7 = 0 5 5 1 
F E A T U R E S S U P P O R T E D 
ONE WORD I N T E G E R S 
E X T E N D E H P R E C I S I O N 
I O C S 
A 
20 
= 0 ? E 3 
= 0 4 C 5 
26 
1 9 
= 0 3 2 1 
= n 4 D 2 
= n 3 4 C 
= 0 4 D F 
C A L L E D S U R P R O O R A M S 
E A O n E A O n x EMPY 
M H I X 
E S T O E S T O X EDVR I F I X S U R S C 
R E A L C O N S T A N T S 
. l O O O O O O O O F 0 3 = 0 2 4 4 
I N T E G E R C O N S T A N T S 
1 = 0 2 7 0 2 = 0 2 7 1 
4 0 = 0 2 7 A 3 7 . 0 2 7 R 
. O O O O O O O O O E 0 0 * 0 2 6 7 
3 = 0 2 7 2 
5 = 0 2 7 C 
. l O O O O O O O O E 0 4 = 0 2 6 A 
1 0 1 = 0 2 7 4 1 0 2 * 0 2 7 5 
. 5 0 0 0 0 0 0 0 0 E 0 0 = 0 2 6 0 
C O R E R E Q U I R E M E N T S FOR H S L O T 
COMMON 1 A 6 2 I N S K E L COMMON 
V A R I A B L E S 6 1 2 P R O G R A M 
END OF C O M P I L A T I O N 
DMP F U N C T I O N C O M P L E T C n 
/ / D M P 
*nELET 1 HSLOT 
nwp FUNCTION COMPLETED 
*ST0RECIL 1 HSLOT HSLOT 
H S L n i n 4 0 
H S L O i n S O 
* F I L E S ( 1 , H S , 2 ) , ( 2 , H M A X , 2 ) , ( 3 , T Z , 2 ) , ( 4 , S W P A , 2 ) , ( 5 , S C A T , 2 ) 
* C C E N n 
H S L 0 1 0 7 0 
H S L 0 1 0 8 0 
M P X , B U I L D H S L O T 
C O R E L O A D 
T Y P E NAME 
MAP 
A R G l A R G 2 
* C D W 
* F I O 
* E T V 
* V T V 
* C N T 
M A I N 
C L N T 
L M ^ 
L I B F 
L M ^ 
L I B F 
L M ^ 
L I B F 
L M ^ 
L I B F 
L I B F 
L I B f 
L I B F 
C L N T 
L I B F 
L I B F 
C L N T 
L I B F 
L I B F 
L I B F 
C A L L 
C A L L 
C A L L 
C A L L 
C A L L 
C A L L 
F I O B 
C O R E 
COMM 
M P X , 
T A B L E 
T A B L E 
T A B L E 
T A B L E 
T A B L E 
H S L O T 
H S L O T 
E S T O 
E D I V 
E M P Y 
E S T O X 
E A D D X 
MDWRT 
M D F X 
MDCOM 
E L D 
E D V t 
I S T O X 
WAST 
E A D D 
M D I X 
P E R S 
XDD 
F A R C 
XMD 
F E R O R 
F R E B F 
F I O X T 
S B C A L 
G E T B F 
F R E U P 
4 n A C 
4 D 9 E 
4 0 B C 
4 D C B 
4 0 F C 
5 0 R 5 
4 n F E 
5 3 8 A 
5 3 C 9 
5 4 4 2 
5 3 6 6 
5 4 A B 
5 6 9 9 
5 5 4 6 
5 5 D 4 
5 3 9 C 
9 3 B 5 
5 7 6 E 
4 E 0 2 
5 4 A 4 
5 5 4 B 
4 E 0 6 
5 7 B E 
5 8 5 2 
5 A m 4 
5 A C B 
5 R F B 
5 A F F 
5 9 F C 
5 9 0 9 
5 9 D B 
5 A 1 6 
5 B 5 8 
7 A B A 
L D XO 
0012 
O O I E 
O O O F 
0 0 3 0 
O O O C 
4 D C R 
4 D C E 
4 D 0 1 
4 0 0 4 
4 0 0 7 
4 D 0 A 
4 0 0 0 
4 D E 0 
4 0 E 3 
4 0 E 6 
4 0 E 9 
4 0 E C 
4 0 E F 
4 0 F 2 
4 0 F 5 
4 D F A 
0 1 4 2 
1062 
0 7 4 6 
C L WC O F O C A A S T O R E D AT 1 5 7 C 
DMP F U N C T I O N C O M P L E T E D 
/ / j n s X X X 0 3 AUG 7 3 1 2 . 6 0 9 M R S P E S S O O O O 
/ / $ N I O MPX M A S T E R L I R R A R Y P R H G R A M P E R S O O l O 
/ / FOR P E t S V E R S I O N 2 0 M O D I F I C A T I O N 1 1 1 2 P E R S O O P O 
t E X T E N O F O P R E C I S I O N P E R S O O T O 
« t n C S ( n i S K I P E R S 0 0 4 0 
« L I S T A L L 
t l O C S I T Y P E W R I T E R ) P E R S 0 0 5 0 
I N T E G E R S W P A t 4 2 l , S C * T | 4 0 , 3 7 t , H S t l 0 2 l , H M A % l l 0 2 ) , T Z t 2 , Z 2 l , T [ n . E n 6 ) P E R S 0 0 6 0 
I N T E G E R S , Y E A R , n A T E S t 3 0 l , P , P I , % P E R S W 0 7 0 
I N T E G E R R I , l H S I 2 q 2 m ) , N A M T I 3 t P E R S O O B O 
D I M E N S I O N N A M F L I 6 I , L I S T ( 4 0 I , W A Y I 3 2 0 I P E R S 0 0 9 0 
COMMON S W P A , S C A T , H S , H M A X , T Z , I R E C , J R E C , L A B , M A X H , N , M M , I I , T r T L F , S , N A M P F R S n l O O 
U T , M , Y E A R , D A T E S , P , K R e C , L R E C , M l B C , N * E C , R , K , L , P I , K N T , I H M A X , RI PER SO 1 1 0 
E Q U I V A L E N C E t S W P A I l l , K R A Y I l l l P E R S O I P O 
D A T A L I S T / ' 0 2 ' , ' 0 4 ' , ' 0 6 ' , ' 0 8 ' , ' 1 0 ' , ' 1 2 ' , ' 1 4 ' , ' 1 6 ' , ' 1 8 ' , ' 2 0 ' , ' 2 ? ' , ' P E R M I T 
1 2 4 ' , ' 2 6 ' , ' 2 m ' , ' 3 0 ' , ' 3 2 ' , ' 3 4 ' , ' 3 6 ' , ' 3 8 ' , ' 4 0 ' , ' 4 2 ' , ' 4 4 ' , ' 4 6 ' , ' 4 8 ' , ' S P E R S O I A O 
2 0 ' , ' 5 2 ' , ' 5 4 ' , ' 5 6 ' , ' 5 m ' , ' 6 0 ' , ' 6 2 ' , ' 6 4 ' , ' 6 6 ' , ' 6 8 ' , ' 7 0 ' , ' 7 2 ' , ' 7 4 ' 
3 ' , ' 7 8 ' , ' m O ' / 
D A T A N A M F L I 1 I / ' H S ' / , N A M F L ( 2 I / ' G ' / , N A M E L ( 3 ) / ' '/ 
D A T A N A M E L ( 4 ) / ' P E ' / , N A M F L ( 6 I / ' ' / , I Z E R 0 / 0 / 










S T 0 4 E Z E R O I N O I S K A R R A Y S B E F O R E U S E 
L H M A X = I H M A X / 2 
DO 1 2 J = 1 , L H M A X 
I K R E C = 1 
N A M F L ( 5 ) = L I S T ( J ) 
C A L L n f T ( 2 , N A M F L , I E R R ) 
I F ( l E R R ) 1 3 , 1 4 , 1 3 
W R I T E ( 1 , 1 5 ) l E R R 
F O R M A T ( ' I E R R = ' , I 3 , ' I N P R O G R A M P E R S ' 
C A L L E N n P L 
C A L L E X I T 
0 0 1 6 I K = 1 , 3 2 0 
W R I T E ( I ' I K R E C ) I Z E R O 
C O N T I N U E 
N R E C = 1 
I F ( Y E A R - 4 * ( Y E A R / 4 ) ) 1 , 2 , 1 
N O R E C - 2 9 2 0 
GO T O 3 
N I 0 R E C " 2 9 2 m 
7 
1 9 
C A L C U L A T E D U R A T I O N F O R W H I C H W A V E S 
S T O t E R E S U L T S ON D I S K 
N R E C = 1 
DO 4 J = 1 , N 0 R E C 
R E A D f 2 ' N R E C ) I H S ( J ) 
DO 5 J = 2 , I H M A X , 2 
I V A L = 0 
n o 6 I J * 1 , N 0 R E C 
I F ( I H S ( I J ) - J ) 7 , 8 , R 
I V A L " I V A L + 1 
I F ( I J - N O R E C ) 4 , 7 , 7 
I F ( I V A L ) 6 , 6 , 1 9 
I K R E C = I V A L 
E X C E E D E D A G I V E N H E I G H T . 
, ' 7 6 P E R S 0 1 5 0 
P E R S 0 1 6 0 
P E R S 1 1 7 0 
P E R S 0 1 8 0 
P E S 5 1 1 9 0 
P E R S 0 2 0 0 
P E R S 3 2 1 0 
P E R S 0 2 2 0 
P E R S 1 P 3 0 
P E R 5 n 2 4 0 
P E R S 1 2 5 0 
P E R S n p A O 
P E R S 1 2 7 0 
P E R 5 n 2 B 0 
P E R S 1 2 9 n 
P E R S 0 3 0 0 
P E R S n S l O 
P E R S n i f O 
P E R S 0 3 3 0 
P E R s n 3 4 n 
P E R 5 ^ 3 5 0 
P E R S 0 3 6 n 
P E R S 3 3 7 0 
P E R S 0 3 A 0 
P E R SO 3 9 0 
P E R S 0 4 0 0 
P E R S ^ 4 1 0 
P E R S 0 4 2 0 
P E R S 1 4 3 0 
P E R S 0 4 4 0 
P E R 5 1 4 5 0 
P E R S 1 4 6 0 
P E R S # 4 7 0 
P E R 5 n 4 A 0 
P E R 5 ^ 4 9 0 
P E R 5 0 5 0 0 
P E R S n S l O 
P E R S 0 5 2 0 
P E R S 0 5 3 0 
P E R S a 5 4 0 
P E R 5 1 5 5 0 
0 3 A U G 7 3 









I F ( I K R E C - 3 2 0 ) 3 0 , 3 0 , 6 6 
J A = J / 2 
N A M F L ( S ) = L I S T ( J A 1 
C A L L n F T ( 2 , N A M F L , I P R S ) 
I F ( l E R R ) 9 , i n , q 
W R I T E ( 1 , 1 1 ) l E S t 
F O R M A T ( ' I E R R = ' , I 2 ) 
C A L L E N O P L 
C A L L E X I T 
R E A O f l ' i K R E C ) K V A L 
K V A L = K V A L + 1 
I K % E C = I K R E C - 1 
W m i T E ( I ' I K R E C ) K V A L 
I V A L = 0 
C O N T I N U E 
C O N T I N U E 
0 0 2 0 J K = 1 , L H M A X 
I K % E C = 1 
N A M F L ( 5 ) = L I S T ( J K ) 
C A L L D F T ( 2 , N A M F L , I B R % ) 
I F ( I E R R ) 2 1 , 2 2 , 2 1 
W R I T E ( 1 , 2 3 ) l E R R 
F O R M A T ( ' I E R R = ' , I 2 , ' I N P E R S ' ) 
C A L L E N H P L 
C A L L E X I T 
n o 2 4 L K = 1 , 3 2 0 
R E A D ( I ' I K R E C ) K R A Y ( L K ) 
n o 2 5 M K * 1 , 3 1 9 
N K = 3 2 0 - * K 
K R A Y ( N K ) # K R A Y ( N K ) + K R A Y f N K + l ) 
I K R E C = 1 
n o 2 6 L K = 1 , 3 2 0 
W R I T E ( I ' I K R E C ) K q A Y ( L K ) 
C O N T I N U E 
W R I T E f l , 2 m ) 
F O R M A T ( ' P L E A S E L O A D B L A C K I N K P E N 
I S T A R T ' ) 
P A U S E 
C A L L L I N K ( H P L O T ) 
E N D 
S I Z E 0 . 5 M M T O P L O T T E R A N D 
P E R S 0 5 6 O 
P E R S 0 5 7 0 
P E R S 0 5 8 0 
P E R S 0 5 9 0 
P E R S 0 6 0 0 
P E R S 0 6 1 0 
P E R S 0 6 7 0 
P E R S 0 6 3 0 
P E R S n 6 4 0 
P E R S 0 6 5 0 
P E R S 0 6 6 0 
P E R S & 6 7 0 
P E R S 0 6 8 0 
P E R S 0 6 9 0 
P E R S 0 7 0 0 
P E R S 0 7 I 0 
P E R S 0 7 2 0 
P E R S 0 7 3 0 
P E R S 0 7 4 0 
P E R S 0 7 5 0 
P E R S 0 7 6 0 
P E R 5 0 7 7 0 
P E R S 0 7 8 0 
P E R S 0 7 9 0 
P E R 5 0 8 0 0 
P E R S 0 8 1 0 
P E R S 0 8 2 0 
P E R S 0 8 3 0 
P E R S 0 8 4 0 
P E R S 0 8 5 0 
P E R S 0 8 6 0 
P E R S 0 8 7 0 
P E R S 0 8 8 0 
P E R S 0 8 9 0 
P E R S 0 9 0 0 
P R E S S P E R S 0 9 1 0 
P E R S 0 9 Z 0 
P E R S 0 9 3 0 
P E R S 0 9 4 0 
P E R S 0 9 5 0 
V A R I A B L E A L L O C A T I O N S 
5 W P A ( I C ) = F F F F - F F D 6 
J R E C f I C ) = F 9 1 4 
T I T L E ( I C ) = F 9 0 E - F R E R 
P ( I C ) = F A C 6 
K ( I C ) = F 8 C 0 
S C A T ( I C ) = F F n 5 - F A 0 E 
L A A f i r ) = F q i 3 
= J I C ! = F 8 E A 
K R F C ( i : ) = P A C 5 
L ( I C ) = F R R F 
L ^ ( I C ) = F A 0 n - F 9 A 8 
M A X H f I C ) = F 9 i 2 
N A M T ( I C ) = F 8 E 9 - F 8 E 7 
L R E C ( I C ) = F @ C 4 
3 I ( I C ) = F 8 B E 
H M A X ( I C ) = F 9 A 7 - F 9 4 2 
N ( I C ) = F 9 1 1 
M ( I C ) = F 8 E 6 
M R E C ( I C ) = f 8 C T 
K N T ( I C ) = F 8 A D 
T Z ( I C ) = F 9 4 1 - F 9 1 6 
M M f I C ) = F 9 ] 0 
Y E A R ( I C ) = F A E 5 
N R E C ( [ C ) = F A C 2 
I H M A X ( I C ) = F 8 P C 
K R A Y ( I C ) = F F F F - F E C O N A M F L ( I ) = n 0 1 1 - 0 0 n C L I ) T ( I ) = 0 0 3 9 - 0 0 1 2 I H 5 ( I ) = O R A 9 - 0 0 3 A I K R E C ( [ ) = O R A A 
J ( 1 ) = O R A C 
I J ( I ) = O B R Z 
N K ( I ) = O R R P 
I E R R ( I ) = O R A n 
J A ( I ) = n B R 3 
I K ( I ) = O B A E 
K V A L I I ) = 0 B B 4 
I Z E R O ( I ; = O R A F 
J K ( I ) = 0 R R 5 
N H R F C f l ) = O R R O 
L < ( [ ) = 0 R R 6 
I R E C ( I C ) = F q i 5 
I l ( l C ) = F q n F 
D A T E S ( I C ) = F R E 4 - F * C 7 
R ( I C ) = F A C 1 
R I ( I C ) = F R A R 
L h W A X f l ) = O R A R 
I V A L ( I ) = 0 R R 1 
M K ( I ) = n R A 7 
S T A T E M E N T A L L O C A T I O N S 
0 3 A U G 7 3 
P A G E 0 0 3 
1 5 M 
3 = O C M 4 
5 = O n o 2 
= 0 9 0 4 
= 0 C 7 3 
= O n ? A 
= o m o A 
= n C 9 E 




= 0 8 E 5 
= O C A A 




= 0 C 2 9 
= O C A E 




= 0 C 3 3 1 6 
9 
= 0 0 7 B 2 0 
= 0 C 3 7 
= 0 C D 3 
- 0 D 8 F 
1? 
10 
= 0 C 4 6 1 
= n C D D 6 6 
= n C 6 ] 2 
= n C F 5 6 
= n c 6 7 
= 0 C F 9 
F E A T U R E S S U P P O R T E O 
ONE WORO I N T E G E R S 
E X T E N O E O P R E C I S I O N 
I O C S 
C A L L E D S U B P R O G R A M S 
D F T E N O P L I S T O X 
T Y P E N E B P R T 
P A U S E 
I N T E G E R C O N S T A N T S 
? = O B B C 1 = 0 B B 0 2 9 2 0 = 0 3 3 0 ? 9 ? A = 0 % C 1 
C O R E R E Q U I R E M E N T S F O R P B R S 
COMMON i m 6 2 I N S K E L COMMON 
V A R I A B L E S 3 0 0 4 P R O G R A M 
C O M P I L A T I O N 
P E R S 
OMP F U N C T I O N C O M P L E T E O 
/ / OMP 
I P R S 
OMP F U N C T I O N C O M P L E T E n 
t S T O R E C I 1 P E R S P E I S 
* F I L E S ( 1 , P E 0 2 , 2 ) , 
* C C E N O 
( 2 , M S G , 2 ) 
P E R S 0 9 6 0 
P E R S 0 9 7 0 
P E R S 0 9 8 0 
P E R S 0 9 9 0 
P E R S I O O O 
M P X , B U I L D P E R S 
M P X , P E R S LH XO 
r ' . WC OF 1 B 1 4 S T O R E O AT 1 5 4 9 
: F U N C T I O N C O M P L E T E O 
/ / j n p X X X 0 3 AUG 7 3 1 2 . 6 6 0 MRS H ^ L T I O O O 
/ / * N . I . O . MPX P R O G R A M L I B R A R Y M A S T E R C O P Y H P L T O O l O 
/ V F O R H P L O T V E R S i n N O D M O D I F I C A T I O N 0 1 1 2 H P L T 0 0 2 0 
* E X T E N D E n P R E C I S I O N H P L T 0 0 4 0 
* L I S T A L L 
* I O C S ( n i S < , P L O T T E R ) H P L T 0 0 5 0 
I N T E G E R R I , N A M T ( 3 ) H P L T O O T O 
I N T E G E R S W P A ( 4 2 ) , S C A T ( 4 0 , 3 7 ) , H S ( l 0 2 ) , H M A X ( 1 0 2 ) , T Z ( 2 , 2 2 ) , T I T L E ( 3 f , ) H P L T O O B O 
I N T E G E R S , Y E A R , H A T E S ! 3 0 ) , P , P I , R H P L T 0 0 9 0 
D I M E N S I O N A ( 9 ) , A H 5 ( 1 0 2 ) , A H M A X ( 1 0 2 ) , B ( 2 4 ) , I B ( 2 4 ) H P L T O l O O 
COMMON S W P A , 5 C A T , H S , H M A X , T Z . I R E C , J R E C , L A B , M A X H , N , M M , I I , T [ T L E , S , N A M H P L T 0 1 1 0 
U T , M , Y E A R , D A T E S , P , K R E C , L R B C , M R E C , ^ m E C , R , K , L , P I , K N T , I H M A X , R I H P L T O I Z O 
D A T A A / 1 . 5 , 0 . m 7 5 , 0 . 6 2 5 , 0 . 5 , 0 . 4 , 0 . 3 3 7 5 , 0 . 3 , 0 . 2 5 , 0 . 2 5 / H P L T O l S n 
D A T A B / - 4 . 0 3 , 1 . 4 7 , 2 . 3 4 5 , 2 . 9 7 , 3 . 4 ^ \ 3 . E n \ ^ ^ ^ 0 7 , 4 . 5 0 7 , 4 . 7 5 7 , 5 . n n 7 , 5 . 1 H P L T n i 4 n 
1 0 7 , 5 . 6 0 7 , 5 . 9 0 7 , 6 . 2 0 7 , 6 . 5 0 7 , 6 . 9 4 4 , 7 . 3 9 0 , 8 . 0 2 0 , 8 . 5 2 0 , 8 . 9 2 0 , 9 . ? 6 0 , 9 . 5 H P L T 0 1 5 0 
2 6 0 , 9 . 8 2 0 , 1 0 . 0 7 5 / H P L T 1 1 6 0 
D A T A 1 8 / 3 , 4 , 5 , 6 , 7 , 8 , 9 , 1 0 , 1 1 , 1 2 , 1 4 , 1 6 , 1 8 , 2 0 , 2 2 , 2 7 , 3 2 , 4 2 , 5 ? , 6 ? , 7 ? , 8 ? H P L T 0 1 7 n 
1 , 9 2 , 1 0 2 / H P L T O i e n 
D E F I N E P I L E l f 4 , 3 0 6 , U , I R E C ) , 2 ( 4 , 3 0 6 i U , J R E C ) H P L T 0 1 9 0 
C — H P L T 0 2 0 0 
c — — P L O T H S AND HMAX F O R E A C H S E A S O N H P L T 0 2 i n 
H P L T 0 2 P 0 
I R E C " 1 H P L T 0 2 3 n 
J R E C " 1 H P L T 0 2 4 0 
P I I « 3 . 1 4 1 5 9 H P L T 0 2 5 0 
C A L L S C A L E ( l . , l . , 0 . , 0 . ) H P L T 0 2 6 0 
C A L L E C H A R ( 0 . , 0 . , 0 . 1 5 , 0 . 1 5 , P I I / 2 ) H P L T 0 2 7 0 
W R I T E ( 7 , 5 0 ) T I T L E H P L T 0 2 8 0 
5 0 F O R M A T ( 3 6 A 2 ) H P L T 0 2 9 0 
C A L L E C H A R ( 2 . , 0 . , 0 . 1 5 , 0 . 1 5 , P I 1 / 2 ) H P L T 0 3 0 0 
W R I T E ( 7 , 5 1 ) D A T E S H P L T 0 3 1 0 
5 1 F O R M A T ( 3 0 A 2 ) H P L T 0 3 2 0 
C A L L E P L O T ( 0 , 0 . , 0 . ) H P L T O S S n 
C A L L E P L O T ( 0 , 2 4 . , 1 0 . ) H P L T 0 3 4 0 
DO 1 0 I L - 1 , 4 H P L T 0 3 5 0 
C — H P L T 0 3 6 0 
c — - - P L O T L O G A R I T H M I C S C A L E H P L T 0 3 7 0 
H P L T 0 3 R 0 
C A L L S C A L E ( 1 . 5 , 0 . 0 7 5 , 0 . , 0 . ) H P L T 0 3 9 n 
C A L L E P L O T ( 1 , 0 . , 1 0 0 . ) H P L T 0 4 n 0 
C A L L E G R I D ( 3 , 0 . , 1 0 0 . , 2 . , 5 0 ) H P L T O A j n 
I Y " 1 0 0 H P L T 0 4 2 0 
D O 3 I " l , l l H P L T 0 4 3 0 
Y * I Y H P L T 0 4 4 0 
C A L L E C H A R ( - . 3 , Y , 0 . l , 0 . 1 , 0 ) H P L T 0 4 5 0 
W R I T E ( 7 , 4 ) l Y H P L T T 4 6 0 
4 F O R M A T ( 1 3 ) H P L T 0 4 7 0 
3 I Y = I Y - 1 0 H P L T 0 4 8 0 
C A L L E C H A R ( - 0 . 5 , 3 0 . , 0 . 1 , 0 . 1 , P I 1 / 2 ) H P L T 0 4 9 0 
W R I T E ( 7 , 7 ) H P L T 0 5 0 0 
7 F O R M A T ( ' P E R C E N T A G E E X C E E D A N D C E ' ) H P L T 0 5 1 0 
C A L L E P L 0 T ( 0 , 0 . , 0 . ) H P L T 1 5 2 0 
n o 2 I K = 1 , 2 H P L T 0 5 3 n 
DO 1 J = l , 9 H P L T n 5 4 0 
C A L L S C A L E ( A ( J ) , 0 . 0 7 5 , 0 . , 0 . ) H P L T 0 5 5 0 
C A L L E G R I D ( 0 , 0 . , 0 . , 1 . , 1 ) H P L T O S A O 
1 C O N T I N U E H P L T O S T O 
0 3 AUG 7 3 
P A G E 0 0 2 
2 C O N T I N U E H P L T 0 5 8 0 
C A L L S C A L E ( 1 . , 0 . 0 7 5 , 1 0 . 1 2 5 , 0 . ) H P L T n 5 9 0 
C A L L E P L 0 T ( 0 , 0 . , 0 . ) H P L T 0 6 n 0 
C A L L S C A L E ( 1 . 5 , 0 . 0 7 5 , 0 . , 0 . ) H P L T n 6 1 0 
C A L L E C H A R ( 0 . , - 5 . , 0 . 1 , 0 . 1 , 0 ) H P L T 0 6 2 0 
W R I T E ( 7 , 5 ) H P L T n 6 3 0 
5 F C R M A T f ' l 2 3 4 5 6 7 8 M H P L T n 6 4 0 
1 2 0 3 0 W 5 0 M 7 0 8 0 1 0 0 ' ) H P L T 0 6 5 0 
C A L L E C H A R ( 3 . , - 1 0 . , 0 . 1 , 0 . 1 , 0 ) H P L T 3 6 4 n 
W R I T E ( 7 , 6 ) H P L T n 6 7 0 
6 F O R M A T ( ' W A V E H E I G H T I N F E E T ' ) H P L T 3 6 8 0 
C A L L E C H A R ( 0 . , 1 1 5 . , 0 . 2 , 0 . 2 , 0 ) H P L T 0 6 9 0 
W R I T E ( 7 , 8 ) H P L T 0 7 0 0 
A F O R M A T ( ' P E R C E N T A G E E X C E E D A N C E O F H S A N D H W A X ' 1 ) H P L T O T I O 
C A L L E C H A R I O . , 1 0 5 . , 0 . 2 , 0 . 2 , 0 ) H P L T n 7 ? 0 
GO T O ( 9 , 1 1 , 1 2 , 1 3 ) , I L H P L T 0 7 3 0 
9 W R I T E ( 7 , 1 4 ) H P L T 0 7 4 0 
1 4 F O R M A T ( ' W I N T E R - J A N U A R Y T O M A R C H ' S H P L T 0 7 5 0 
GO T O 3 2 H P L T l 7 6 n 
1 1 W R I T E ( 7 , 1 5 ) H P L T n 7 7 n 
1 5 F O R M A T ( ' S P R I N G - A P R I L T O J U N E ' ) H P L T 0 7 8 0 
GO T O 3 2 H P L T n 7 9 0 
1 2 W R I T E ( 7 , 1 6 ) H P L T T R O n 
1 6 F O R M A T ( ' S U M M E R - J U L Y T O S E P T E M B E R ') H P L T O m i O 
GO T O 3 2 H P L T l A f O 
1 3 W R I T E ( 7 , 1 7 ) H P L T O A ^ n 
1 7 F O R M A T ( ' A U T U M N - O C T O B E R T O D E C E M B E R ' ) H P L T 1 R 4 0 
3 2 C A L L E P L O T ( 0 , 0 . 0 2 , 1 0 0 . ) H P L T 0 A 5 n 
0 0 3 0 I K = 1 , 2 H P L T 3 A 6 0 
0 0 3 1 J = l , 9 H P L T 0 R 7 0 
C A L L S C A L E ( A ( J ) , 0 . 0 7 5 , 0 . , 0 . ) H P L T O A A O 
C A L L E G R I O ( 0 , 0 . , 0 . , 1 . , 1 ) H P L T n R 9 n 
3 1 C O N T I N U E H P L T 0 9 0 n 
3 0 C O N T I N U E H P L T 0 9 i n 
C A L L S C A L E ( 1 . 5 , 0 . 0 7 5 , 0 . , 0 . ) H P L T 0 9 P 0 
C A L L E G R I O ( 3 , 0 . , 0 . , 2 . , 5 0 ) H P L T 0 9 3 0 
C A L L E P L O T ( 0 , - 6 . 7 1 6 , - 1 0 0 . ) H P L T n 9 4 n 
H P L T n 9 5 n 
P L O T S E L E C T E D P O I N T S ON H S A N D H M A X C U R V E S F O R H S P O I N T S , H P L T 0 9 6 0 
X F O R HMAX P O I N T S , A N D * W H E R E T H E TWO P O I N T S C O I N C I D E H P L T 0 9 7 0 
H P L T 0 9 8 0 
C A L L S C A L E ( l . , 0 . 0 7 5 , 0 . , 0 . ) H P L T n 9 9 0 
R E A D ( I ' I R E C ) ( A H S ( J ) , J = 1 , 1 0 2 ) H P L T I O O O 
R E A D ( 2 ' J R E C ) ( A H M A X ( K ) , K = 1 , 1 0 2 ) H P L T l O l O 
n o 1 9 J = l , 2 4 H P L T l O f O 
I J = I B ( J ) H P L T l O i n 
C A L L E P L 0 T ( - 2 , R ( J ) , A H S ( I J ) ) H P L T 1 0 4 0 
C A L L P O I N T ( O ) H P L T i n s n 
1 9 C A L L R A I S E H P L T I O A O 
C A L L E P L 0 T ( 0 , 0 . , 0 . ) H P L T I O T O 
n o 2 0 J = l , 2 4 H P L T I O B O 
I J = I B ( J ) H P L T i n 9 0 
C A L L E P L 0 T ( - 2 , B ( J ) , A H M A X ( I J ) ) H P L T l i n O 
0 3 A U G 7 3 
P A G E 0 0 3 
C A L L P O I N T ! 1 ) 
2 0 C A L L R A I S E 
C L A B E L T H E TWO : i R V E S 
C A L L E C H A R ( B ( 6 ) , A H S ( 7 ) , 0 . 1 , 0 . 1 , 0 ) 
W R I T E ( 7 , 2 1 ) 
2 1 F O R M A T ( ' H S ' ) 
C A L L E C H A R ( 8 ( 6 ) , A H M A X ( 7 ) , 0 . 1 , 0 . 1 , 0 ) 
k R I T E ( 7 , 2 2 ) 
2 2 F O R M A T ( ' H M A X ( 3 H R S ) ' ) 
C A L L E P L 0 T ( 1 , 2 0 . , 0 . ) 
1 0 C O N T I N U E 
C A L L L I N K ( T P L O T ) 
E N D 
H P L T l l l O 
H P L T 1 1 2 0 
H P L T l l S W 
H P L T 1 1 4 4 
H P L T 1 1 5 0 
H P L T 1 1 6 0 
H P L T 1 1 7 0 
H P L T 1 1 8 0 
H P L T 1 1 9 0 
H P L T 1 2 0 0 
H P L T 1 2 1 0 
H P L T 1 2 2 0 
H P L T 1 2 3 0 
H P L T 1 2 4 0 
H P L T 1 2 5 0 
V A R I A B L E A L L O C A T I O N S 
5 W P A ( I C ) = F F F F - F F n 6 S C A T ( I C ) = F F 0 5 - F A 0 E 
J R E C ( I C ) = F 9 1 4 
T I T L E ( I C ) = F 9 0 E - F m E R 
P ( I C ) = F R C 6 
K ( I C ) = F A C O 
A ( R ) = 0 0 2 4 - 0 0 0 C 
I B ( I ) = 0 2 F 6 - 0 2 n F 
I J ( I ) = 0 2 R 
L A B ( I C ) = F 9 1 3 
S ( I C ) = F 8 E A 
K R E C ( I C ) = F 8 C 5 
L ( I C ) = F 8 B F 
H S ( I C ) = F A 0 D - F 9 A 8 H M A X ( I C ) = F 9 A 7 - F 9 4 2 
M A X H ( I C ) = F 9 1 2 
N A M T ( I C ) = F 8 E 9 - F 8 E 7 
L R E C ( I C ) = F 8 C 4 
P I ( I C ) = F 8 B E 
A H S ( R 1 = 0 1 5 6 - 0 0 2 7 A H M A X ( R ) = 0 2 8 8 - 0 1 5 9 
I L ( I ) = 0 2 F 7 I Y ( I ) = 0 2 F 8 
N ( I C ) = F 9 1 1 
M ( I C ) = F 8 E 6 
M R E C ( I C ) = F 8 C 3 
K N T ( I C ) = F 8 R D 
R ( R ) = 0 2 D O - O 2 8 R 
I d ) = 0 2 F 9 
T Z ( I C ) = F 9 4 1 - F 9 1 6 I R E C ( I C ) = F 9 1 5 
M M ( I C ) = F 9 1 0 
Y E A R ( I C ) = F A E 5 
N R E C ( I C ) = F 8 C 2 
I H M A X ( I C ) = F 8 R C 
P I I ( R ) = 0 2 D 3 
I K ( I ) = 0 2 F A 
I I ( I C ) = F 9 0 F 
D A T E S ( I C ) = F 8 E 4 - F R C 7 
R ( I C ) = F R C 1 
R I ( I C ) = F A R R 
Y ( R ) = 0 2 D 6 
J ( I ) = 0 2 F R 
S T A T E M E N T A L L O C A T I O N S 
5 0 = 0 3 5 2 5 1 = 0 3 5 5 4 = 0 3 5 8 7 = 0 3 5 A 5 = M 6 7 6 « 0 ^ D 
1 7 = 0 3 E 8 2 1 = 0 3 F A 2 2 = 0 3 F B 3 = 0 4 7 0 1 = 0 4 C 7 2 = 0 4 0 0 
3 2 = 0 5 3 A 3 1 = 0 5 5 E 3 0 = 0 5 6 7 1 9 = 0 5 F 2 2 0 = 0 6 3 4 1 0 = 0 6 7 6 
= 0 3 A 9 1 4 
= 0 5 2 4 1 1 
= 0 3 R D 1 5 
= 0 5 2 A 1 2 
= 0 3 C C 
= 0 5 3 0 
1 6 = 0 3 0 9 
1 3 = 0 5 3 6 
F E A T U R E S S U P P O R T E D 
ONE WORD I N T E G E R S 
E X T E N D E D P R E C I S I O N 
I O C S 
C A L L E D S U B P R O G R A M S 
S C A L E ECHAR E P L O T E G R I D P O I N T R A I S E 
S U B S C S N R MDRED MDCOM MDFX E C H R I 
R E A L C O N S T A N T S 
. 3 1 4 1 5 9 0 0 0 E 0 1 = 0 3 0 0 
. 2 4 0 0 0 0 0 0 0 E 0 2 = 0 3 0 F 
. 3 0 0 0 0 0 0 0 0 E 0 0 = 0 3 1 E 
. 5 0 0 0 0 0 0 0 0 E 0 1 = 0 3 2 D 
. 2 0 0 0 0 0 0 0 0 E - 0 1 = 0 3 3 C 
. l O O O O O O O O E 0 1 = 0 3 0 3 
. l O O O O O O O O E 0 2 = 0 3 1 2 
. l O O O O O O O O E 0 0 = 0 3 2 1 
. 3 0 0 0 0 0 0 0 0 E 0 1 = 0 3 3 0 
. 6 7 1 6 0 0 0 0 0 E 0 1 = 0 3 3 F 
. O O O O O O O O O E 0 0 = 0 3 0 6 
. 1 5 0 0 0 0 0 0 0 E 0 1 = 0 3 1 5 
. 5 0 0 0 0 0 0 0 0 E 0 0 = 0 3 2 4 
. 1 1 5 0 0 0 0 0 0 E 0 3 = 0 3 3 1 
. 2 0 0 0 0 0 0 0 0 E 0 2 = 0 3 4 2 
, 1 5 0 0 0 0 0 0 0 E 0 0 = 0 3 0 9 
. 7 5 0 0 0 0 0 0 0 E - 0 1 = 0 3 1 A 
. 3 0 0 0 0 0 0 0 0 E 0 2 = 0 3 2 7 
. 2 0 0 0 0 0 0 0 0 E 0 0 = 0 3 3 6 
. 2 0 0 0 0 0 n 0 n E n i = 0 3 0 c 
. l O O O O O n o O E n 3 = 0 3 1 R 
. 1 0 1 2 5 0 n 0 0 E 0 2 = 0 3 2 A 
. i o 5 o o o n o n E 0 3 = 0 3 3 9 
I N T E G E R C O N S T A N T S 
1 = 0 3 4 5 2 = 0 3 4 6 7 = 0 3 4 7 
9 = 0 3 4 F 1 0 2 = 0 3 5 0 2 4 = 0 3 5 1 
C O R E R E Q U I R E M E N T S FOR H P L O T 
COMMON 1 8 6 2 I N S K E L COMMON 
0 3 AUG 7 1 
P A G E 0 0 4 
V A R I A B L E S 7 6 8 P R O G R A M 
E N D O F C O M P I L A T I O N 
H P L O T 
DMP F U N C T I O N C O M P L E T E D 
/ / D M P H P L T l Z e n 
* D E L E T 1 H P L O T H P L T 1 2 7 n 
[ W P F U N C T I O N C O M P L E T E D 
* S T O R E C I 1 H P L O T H P L O T H P L T l f B O 
* F I L E S ( 1 , H S , 2 ) , ( 2 , H M A X , 2 ) H P L T I P Q O 
* C C E N O H P L T 1 3 n O 
M P X , B U I L D H P L O T 
M P X , H P L O T L D XO 
CL WC O F 1 B 5 E S T O R E D A T 1 5 3 3 
D M p F U N C T I O N C O M P L E T E D 
MRS X 0 3 AUG 7 3 1 2 . 7 2 1 
L I B R A R Y M A S T E R C O P Y 
V E R S I O N 2 0 M O D I F I C A T I O N 1 112 
/ / J O B X X 
/ / * N . I . O . MPX P R O G R A M 
/ / F O R T P L O T 
* E X T E N D E n P R E C I S I O N 
* L I S T A L L 
* I O C S f D I S K , P L O T T E R ) 
I N T E G E R R I , N A M T ( 3 ) 
I N T E G E R S W P A f 4 2 ) , S C A T ( 4 0 , 3 7 ) , H S ( 1 0 2 ) , H M A X ( 1 0 2 ) , T Z ( 2 , 2 2 ) , T I T L E ( 1 6 ) 
I N T E G E R S , Y E A R , D A T E S ( 3 0 ) , P , P I , R 
D I M E N S I O N A T Z f 4 4 ) 
COMMON S W P A , S C A T , H S , H M A X , T Z , I R E C , J R E C , L A B , M A X H , N , M M 
U T , M , Y E A R , D A T E S , P , K R E C , L R E C , M < E C , N R E C , R , K , L , P I , K N T , I H M A X , R I 
D E F I N E F I L E 3 ( 4 , 1 3 2 , U , K R E C ) 
P L O T T Z G R A P H F O R E A C H S E A S O N 
P I I " 3 . 1 4 1 5 9 
K R E C = 1 
DO 1 J = l , 4 
R E A D ( 3 ' K R E C ) f A T Z ( J J ) , J J = 1 , 4 4 ) 
P L O T X A N D Y A X I S 
A = 0 . 2 5 
C A L L S C A L E 
C A L L E P L O T 
C A L L E G R I D 
C A L L E G R I D 
C A L L E G R I D 
C A L L E G R I O 
C A L L E C H A R ( -
, 8 ) 
( 0 . 2 5 , 0 . 2 , 0 . , 0 . ) 
( 1 , 0 . , 3 0 . ) 
( 3 , 0 . , 3 0 . , 1 . , 3 0 ) 
( 0 , 0 . , 0 . , 1 . , 2 0 ) 
( 1 , 2 0 . , 0 . , 1 . , 3 0 ) 
( 2 , 2 0 . , 3 0 . , ! . , 2 0 ) 










W R I T E 
F O R M A T ( ' G R A P H O F P E R C E N T A G E O C C U R R E N C E O F T Z ' ) 
C A L L E C H A R ( - 6 . , 3 5 . , 0 . 1 5 , 0 . 1 5 , 0 ) 
W R I T E ( 7 , 9 ) 
F O R M A T ( ' W I T H I N H A L F - S E C O N D I N T E R V A L S ' ) 
C A L L E C H A R ( - 6 . , 3 2 . , 0 . 2 , 0 . 2 , 0 ) 
GO T O ( 1 0 , 1 1 , 1 2 , 1 3 ) , J 
W R I T E ( 7 , 1 4 ) 
F O R M A T ( ' W I N T E R - J A N U A R Y T O M A R C H ' ) 
GO T O 1 8 
W R I T E ( 7 , 1 5 ) 
F O R M A T ( ' S P R I N G - A P R I L T O J U N E ' ) 
G O T O 1 8 
W R I T E ( 7 , 1 6 ) 
F O R M A T ( ' S U M M E R - J U L Y T O S E P T E M B E R ' ) 
GO T O 1 8 
W R I T E ( 7 , 1 7 ) 
F O R M A T ( ' A U T U M N - O C T O B E R T O D E C E M B E R ' ) 
I Y = 3 0 
DO 3 0 1 = 1 , 4 
Y = I Y 
C A L L E C H A R ( - 1 . 5 , Y , 0 . 1 , 0 . 1 , 0 ) 
W R I T E ( 7 , 2 ) l Y 
F O R M A T ( 1 2 ) 
T P L T O O O O 
T P L T O O l O 
T P L T 0 0 2 0 
T P L T O O T O 
T P L T O O A O 
T P L T O O S n 
T P L T n n 6 0 
T P L T 0 0 7 0 
T P L T O O A O 
I I , T I T L E , S , N A M T P L T 0 n 9 0 
T P L T 3 1 0 0 
T P L T O l l O 
T P L T O I P O 
T P L T O I T O 
T P L T T 1 4 0 
T P L T 0 1 5 0 
T P L T 0 1 6 0 
T P L T 0 1 7 0 
T P L T 0 1 8 0 
T P L T O I Q O 
T P L T O P O O 
T P L T O Z i n 
T P L T T 2 ? 0 
T P L T 0 2 T 0 
T P L T 3 2 4 0 
T P L T 0 2 5 0 
T P L T 1 2 6 0 
T P L T 0 2 7 0 
T P L T 1 2 8 0 
T P L T n Z Q O 
T P L T 3 3 0 0 
T P L T O S I O 
T P L T 1 3 2 0 
T P L T O S i n 
T P L T 0 3 4 n 
T P L T 0 3 5 n 
T P L T 1 3 6 0 
T P L T 0 3 7 0 
T P L T 0 3 R 0 
T P L T n 3 9 0 
T P L T 0 4 0 0 
T P L T 0 4 1 0 
T P L T 0 4 2 0 
T P L T n 4 3 0 
T P L T 0 4 4 n 
T P L T 0 4 5 0 
T P L T 0 4 6 0 
T P L T 0 4 7 0 
T P L T 0 4 8 0 
T P L T 0 4 9 0 
T P L T 0 5 0 0 
T P L T 0 5 1 0 
T P L T 0 5 2 0 
T P L T O S I O 
T P L T 0 5 4 0 
T P L T O S S n 
0 3 A U G 7 3 
P A G E 0 0 2 
20 
5 
I Y = I Y - 1 0 
C A L L E C H A R ( - 4 . , 5 . , 0 . 1 , 0 . 1 , P I 1 / 2 ) 
W R I T E ( 7 , 7 ) 
F O R M A T ( ' P E R C E N T A G E C K C L R R E N C E ' ) 
I X = 0 
0 0 4 
X = I X - 0 . 5 
C A L L E C H A R ( X , - 1 . 5 , 0 . 1 , 0 . 1 , 0 ) 
W R I T E ( 7 , 2 ) I X 
I X = I X + 4 
C A L L E C H A R ( 2 0 . 5 , - 1 . 5 , 0 . 1 , 0 . 1 , 0 ) 
W R I T E ( 7 , 2 0 ; 
F O R M A T ( ' S E C O N D S ' ) 
C A L L E C H A R ( l . , - 4 . , 0 . 1 , 0 . 1 , 0 ) 
W R I T E ( 7 , 5 ) 
F O R M A T ( ' Z E R O C R O S S I N G P E R I O D I N H A L F S E C O N D I N T E R V A L S ' ) 
C A L L E C H A R ( A . , - 6 . , 0 . 1 , 0 . 1 , 0 ) 
W R I T E ( 7 , 6 ) A T Z ( l ) 
F O R M A T ( ' C A L M = ' , F 5 . 2 , ' P M C E N T ' ) 6 
C P L O T V A L U E S F O R A P P R O P R I A T E S E A S O N 
C A L L E P L 0 T ( - 2 , 0 . , 0 . ) 
DO 1 9 I K = 2 , 4 2 
Y = A T Z ( I K ) 
X = A 
C A L L E P L 0 T ( 0 , X , Y ) 
A = A + 0 . 5 
1 9 C O N T I N U E 
C A L L E P L 0 T ( 1 , 8 0 . , 0 . ) 
1 C O N T I N U E 
C A L L L I N K ( S W P L T ) 
E N D 
T P L T 0 5 6 0 
T P L T 0 5 7 0 
T P L T 0 5 8 0 
T P L T 0 5 9 0 
T P L T 0 6 0 0 
T P L T 0 6 1 0 
T P L T 0 6 2 0 
T P L T 0 6 3 W 
T P L T 0 6 4 0 
T P L T 0 6 5 0 
T P L T 0 6 6 0 
T P L T 0 6 7 0 
T P L T 0 6 8 0 
T P L T 0 6 9 0 
T P L T 0 7 0 0 
T P L T 0 7 1 0 
T P L T 0 7 2 0 
T P L T 0 7 3 0 
T P L T 0 7 4 0 
T P L T 0 7 5 0 
T P L T 0 7 6 0 
T P L T 0 7 7 0 
T P L T 0 7 8 0 
T P L T 0 7 9 0 
T P L T 0 8 0 0 
T P L T 0 8 1 0 
T P L T 0 8 2 0 
T P L T 0 8 3 0 
T P L T 0 8 4 0 
T P L T 0 8 5 0 
T P L T 0 8 6 0 
T P L T 0 8 7 0 
T P L T 0 8 8 0 
V A R I A B L E A L L O C A T I O N S 
S W P A ( I C ) = F F F F - F F D 6 
J R E C ( I C I " F 9 1 4 
T I T L E * I C ) " F 9 0 E - F 8 E B 
P ( I C ) " F R C 6 
K ( I C ) = F m C O 
A T Z ( R ) = 0 0 R 7 - € G 0 6 
J J ( I ) = 0 0 9 D 
S C A T ( I C ) 
L A B ( I C ) 
S ( I C ) = F 8 E A 
K R E C ( I C ) = F 8 C 5 
L f I C ) = F 8 B F 
P I I ( R ) = 0 0 8 A 
F F D 5 - F A 0 E 
F 9 1 3 
I Y ( I " : 0 0 9 E 
H S ( I C ) = F A 0 D - F 9 A 8 
M A X H ( [ C ) = F 9 1 2 
N A M T ( I C ) = F 8 E 9 - F 8 E 7 
L R E C ( I C ) = F 8 C 4 
P I ( I C ) " F 8 B E 
A ( R ) = 0 0 8 D 
1 ( 1 ) = 0 0 9 F 
H M A X ( I C ) = F 9 A 7 - F 9 4 2 
N ( I C ) = F 9 1 1 
M ( I C ) = F 8 E 6 
M R E C f I C ) = F 8 C 3 
K N T ( I C ) * F 8 B D 
Y ( R ) » 0 0 * ) 
I X ( I ) = O O A O 
T Z ( I C ) * F 9 4 1 - F 9 1 6 
M M ( I C ) " F 9 1 0 
Y E A R ( I C ) = F 8 E 5 
N R E C ( I C ) " F 8 C 2 
I H M A X ( I C ) = F 8 R C 
X ( R ) - 0 0 9 3 
I K ( I ) = 0 0 A 1 
I R E C ( I C ) = F 9 1 5 
I I ( I C ) = F 9 0 F 
D A T E S ( I C ) = F A E 4 - F A C 7 
R ( I C ) = F 8 C 1 
R I ( I C ) = F 8 B m 
J ( I ) = 0 0 9 C 
S T A T E M E N T A L L O C A T I O N S 
8 = O O E C 9 " 0 1 0 0 1 4 = 0 1 1 0 1 5 = 0 1 1 F 1 6 - 0 1 2 C 1 7 " 0 1 3 B 2 = 0 1 4 8 7 = 0 1 4 D 2 0 = 0 1 5 A 5 = 0 1 6 0 
6 = 0 1 7 9 1 0 = 0 2 0 8 1 1 = 0 2 0 E 1 2 = 0 2 1 4 1 3 = 0 2 1 A 1 8 = 0 2 1 E 3 0 = 0 2 3 0 4 = 0 2 8 4 1 9 = 0 2 E D 1 = 0 2 F B 
F E A T U R E S S U P P O R T E D 
O N E WORD I N T E G E R S 
E X T E N D E D P R E C I S I O N 
I O C S 
C A L L E D S U B P R O G R A M S 
0 3 A U G 7 3 
P A G E 0 0 3 
S C A L E 
M I D I 
EPLOT 
S U B S C 
E R R i n 
S N R 
E C H A R 
M D R E D 
E A D D 
MDCOM 
E S U B 
M D F X 
E L D 
K H w : 
E D V R M C O M P 
R E A L C O N S T A N T S 
. 3 1 4 1 5 9 0 0 0 E 0 1 " 0 0 A 4 
. l O O O O O O O O E 0 1 = 0 0 R 3 
. 1 5 0 0 0 0 0 0 0 E 0 0 * 0 0 C 2 
. 5 0 0 0 0 0 0 0 0 E o i = o o n i 
. 2 5 0 0 0 0 0 0 0 E 0 0 " 0 0 A 7 
. 2 0 0 0 0 0 0 0 0 E 0 2 * 0 0 B 6 
. 3 2 0 0 0 0 0 0 0 E 0 2 " 0 0 C 5 
. 5 0 0 0 0 0 0 0 0 E 0 0 * 0 0 0 4 
. 2 0 0 0 0 0 0 0 0 E 0 0 " 0 0 A A 
. 6 0 0 0 0 0 0 0 0 E 0 1 = 0 0 R 9 
. 1 5 0 0 0 0 0 0 0 E 0 1 " 0 0 C 8 
. 2 0 5 0 0 0 0 0 0 E 0 2 " 0 0 D 7 
. O O O O O O O O O E 0 0 = O O A D 
. 3 8 0 0 0 0 0 0 0 E 0 2 « 0 0 R C 
. l O O O O O O O O E 0 0 = O O C R 
. 8 0 0 0 0 0 0 0 0 E O l - O O D A 
. 3 0 0 0 0 0 0 0 0 E n 2 = n o p n 
. 3 5 0 0 0 0 n 0 n E 0 2 = n 0 R F 
. 4 0 o o o n o o n E o i = o o c E 
. A O O O O O n o O E 0 2 = 0 0 0 0 
I N T E G E R C O N S T A N T S 
1 * 0 0 E 0 4 " 0 n F l 
6 = 0 0 E A 4 2 - O O E R 
4 4 = 0 0 E 3 3 0 « 0 0 E 4 0 - 0 0 E 5 2 0 " O O E 6 7 = 0 0 E R 
C O R E R E Q U I R E M E N T S F O R T P L O T 
COMMON 1 8 6 2 I N S K E L COMMON 0 
V A R I A B L E S 1 6 4 P R O G R A M 6 1 2 
E N D O F C O M P I L A T I O N 
T P L O T 
OMP F U N C T I O N C O M P L E T E D 
/ / O M P 
* O E L E T 1 T P L O T 
OMP F U N C T I O N C O M P L E T E O 
* S T O R E C I 1 T P L O T T P L O T 
* F I L E 5 ( 3 , T Z , 2 ) 
* C C E N D 
T P L T 0 8 9 0 
T P L T 0 9 0 0 
T P L T 0 9 1 0 
T P L T 0 9 2 0 
T P L T 0 9 3 0 
M P X , B U I L D T P L O T 
M P X , T P L O T L O XO 
CL WC O F 1 7 0 2 S T O R E n AT 1 5 1 F 
r iMP F U N C T I O N C O M P L E T E n 
/ / J O B X X X 0 3 AUG 7 3 1 2 . 7 7 7 MRS S W P T O O O O 
/ / * N . I . n . MPX P R O G R A M L I B R A R Y M A S T E R C O P Y S W P T O O l O 
/ / F O R S W P L T V E R S I O N Z O M O D I F I C A T I O N 0 1 1 2 S W P T 0 0 2 0 
* E X T E N D E D P R E C I S I O N S W P T 0 0 4 0 
* L I S T A L L 
* I O C S ( D I S K , P L n T T B R ) S W P T O O S O 
I N T E G E R R I , N A M T ( 3 ) S W P T 0 0 7 0 
I N T E G E R S W P A ( 4 2 ) , S C A T ( 4 D / 3 7 ) , H S ( 1 0 2 ) , H M A X ( 1 0 2 ) / L Z ( 2 , 2 2 ) , T I T L E ( 3 6 ) S W P T O O B O 
I N T E G E R S , Y E A R , n A T E S ( 3 0 ) , P , P I , R S W P T 0 0 9 0 
n i M E N S I O N A S W P ( 4 2 ) S W P T O l O O 
COMMON S W P A , S C A T , H S , H M A X , T Z , I R E C , J R E C , L A B , M A X H , N , M M , H , T I T L E , S . N A M S W P T O 1 1 0 
U T , M , Y E A R , D A T E S , P , K R E C , L R a : 
D E F I N E F I L E 4 ( 1 , 1 2 6 , U , L R E C ) 




T H I S L I N K P L O T S T H E S P E C T R A L W I D T H P A R A M E T E R FOR T H E YEAR 
P I 1 * 3 . 1 4 1 5 9 
L R E C = 1 
R E A D ( 4 ' L R E C ) ( A S W P ( J ) , J " 1 , 4 2 ) 
P L O T X AND Y A X I S AND S C A L E S 
A " 0 . 2 5 
C A L L S C A L E 
C A L L E P L O T 
C A L L E I R I D ( 3 , 0 
C A L L E G R I D ( 0 , 0 
( 0 . 2 5 , 0 . 4 , - 1 6 . , 0 . ) 
( 1 , 0 . , 1 5 . ) 
, 1 5 . , 1 . , 1 5 ) 
, 0 . , 1 . , 4 0 ) 
C A L L E G R I D ( 1 , 4 0 . , 0 . , 1 . , 1 5 ) 
C A L L E G R I D ( 2 , 4 0 . , 1 5 . , 1 . , 4 0 ) 
C A L L E C H A R ( 2 . , 1 9 . , 0 . 2 , 0 . 2 , 0 ) 
W R I T E ( 7 , 8 ) 
F O R M A T ( ' G R A P H OF S P E C T R A L W I D T H P A R A M E T E R ' ) 
C A L L ECHAR ( 2 . , I 7 . , 0 . 2 , 0 . 2 , 0 ) 
W R I T E ( 7 , 9 ) 
F O R M A T ( ' F O R A WHOLE Y E A R ' ) 
I Y . 1 5 
DO 3 1 . 1 , 4 
Y = I Y 
C A L L ECHAR ( - 2 
W R I T E ( 7 , 1 ) l Y 
F O R M A T ( 1 2 ) 
I Y " I Y - 5 
C A L L ECHAR ( - 4 
W R I T E ( 7 , 7 ) 
F O R M A T ( ' P E R C E N T A G E C C C U R R E N C E 
X X . 0 . 2 5 
DO 2 I K = 1 , 1 1 
X = X X - 1 . 0 
C A L L ECHAR ( X , - l . , 0 . 1 , 0 . 1 , 0 ) 
B K . ( ( I K - 1 ) / 1 0 . ) 
W R I T E ( 7 , 4 ) BK 
F O R M A T ( F 3 . 1 ) 
X X = X X + 4 
C A L L E C H A R ( 4 . , - 2 . , 0 . 1 , 0 . 1 , 0 ) 
W R I T E ( 7 , 5 ) 
F O R M A T ( ' S P E C T R A L W I D T H P A R A M E T E R 
1 0 2 5 ' ) 
, Y , 0 . 1 , 0 . 1 , 0 ) 
, 3 . , 0 . 1 , 0 . 1 , P I 1 / 2 ) 
' ) 
I N T E N T H S W I T H I N I N T E R V A L S OF 0 
S W P T O l P n 
S W P T O I S O 
S W P T 0 1 4 0 
S W P T 0 1 5 0 
S W P T 0 1 6 0 
S W P T 0 1 7 0 
S W P T T i e O 
S W P T 0 1 9 0 
S W P T 0 2 0 0 
S W P T 0 2 1 0 
S W P T 0 2 2 0 
S W P T 0 2 3 0 
S W P T 0 2 4 0 
S W P T n 2 5 0 
S W P T n 2 6 0 
S W P T 0 2 7 0 
S W P T O Z G O 
S W P T 0 2 9 0 
S W P T 0 3 0 0 
S W P T O T I O 
S W P T 1 3 2 0 
S W P T O S S n 
S W P T 1 3 4 0 
5 W P T 0 3 5 0 
5 W P T 1 3 6 0 
S W P T O T J n 
S W P T 3 3 A 0 
S W P T 0 3 9 0 
S W P T 0 4 0 0 
s w p T n 4 i n 
S W P T 1 4 7 0 
S W P T 0 4 % 0 
s w P T n 4 4 0 
S W P T 0 4 5 0 
S W P T 0 4 6 0 
S W P T 0 4 7 0 
S W P T 0 4 8 0 
S W P T 0 4 9 0 
S W P T 0 5 0 0 
S W P T O S i n 
S W P T 3 5 2 0 
S W P T n 5 3 0 
S W P T 0 5 4 n 
S W P T 0 5 5 0 
. S W P T 3 5 6 0 
S W P T 0 5 7 0 
0 3 A U G 7 3 
P A G E 0 0 2 
C A L L E C H A R f l 3 . , - 3 . , 0 . 1 , 0 . 1 , 0 ) S W P T 0 5 8 0 
W R I T E ( 7 , 6 ) A S W P ( l ) S W P T 0 5 9 0 
F O R M A T ( ' C A L M = ' , F 5 . 2 , ' P E R C E N T ' ) S W P T 0 6 0 0 
CALL E P L 0 T ( - 2 , 0 . , 0 . ) S W P T 0 6 1 0 
S W P T 0 6 2 0 
P L O T G R A P H FOR YEAR S W P T 0 6 3 0 
S W P T 0 6 4 0 
n o 1 9 I J = 2 , 4 2 S W P T 0 6 5 0 
Y = A S W P ( I J ) S W P T 0 6 6 0 
X = A S W P T 0 6 7 0 
C A L L E P L 0 T ( 0 , X , Y ) S W P T 0 6 8 0 
A = A + 1 . 0 S W P T 0 6 9 0 
C O N T I N U E S W P T 0 7 0 0 
C A L L E P L 0 T ( 1 , 6 0 . , 0 . ) S W P T 0 7 1 0 
CALL L I N K ( S C A T P ) S W P T 0 7 2 0 
END S W P T 0 7 3 0 
V A R I A B L E A L L O C A T I O N S 
S W P A ( I C ) = F F F F - F F n 6 S C A T f I C ) = F F n 5 - F A 0 E 
J R E C ( I C ) = F q i 4 
T I T L E ( I C ) = F q n E - F R E R 
P ( I C ) = F H C 6 
K ( I C ) = F A C O 
A S W P f R ) = 0 0 B l - 0 0 n 6 
R K ( R ) = 0 0 9 3 
L A 8 f I C ) = F 9 1 3 
S f I C ) = F 8 E A 
K R E C ( I C ) = F 8 C 5 
L ( I C ) = F 8 B F 
P I I f R ) = 0 0 8 4 
J ( I ) = 0 0 9 C 
H S ( I C ) = F A 0 D - F 9 A 8 
M A X H ( I C ) = F 9 1 2 
N A M T ( I C ) = F 8 E 9 - F 8 E 7 
L R E C ( I C ) = F a C 4 
P I ( I C ) = F 8 B E 
A I R ) = 0 0 8 7 
I Y ( [ ) = 0 0 9 D 
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W R I T E ( 7 , 2 8 ) 
F O R M A T ( ' E X C E E D I N G A G I V E N I N f l A T I O N ' ) 
C A L L E P L O T ( 0 , 0 . , 0 ) 
D O I H ^ U 2 
D O 2 J = l , 9 
( A ( J ) , Y , 0 . , 0 . ) (0,0.,0.,1.,1) 
, 0 . 1 , 0 . 1 , P I 1 / 2 ) 
( A ( 1 ) , Y , 0 . , 0 . ) 
( 0 , 0 . f O » t 1 . , 1 ) 
( - 4 ^ 7 1 6 , Z Y , 0 . 1 , 0 . 1 , 0 ) 
3 0 4 0 
C A L L S C A L E 
C A L L E G R I D 
2 C O N T I N U E 
1 C O N T I N U E 
C A L L S C A L E 
C A L L E G R I D 
C A L L E C H A R 
W R I T E ( 7 , 5 ) 
5 F O R M A T ( ' 1 
1 20 
Z Y . 2 * Z Y 
C A L L E C H A R ( - 4 . , Z Y , 0 . 1 , 0 . 1 , 0 ) 
W R I T E ( 7 , 6 ) 
6 F O R M A T ( ' D U R A T I O N I N H O U R S ' ) 
C A L L E P L O T ( 0 , - 4 , 7 1 8 , F Y ) 
D O 2 9 I K " 1 , 2 
D O 3 0 J = l , 9 
C A L L S C A L E ( A ( J ) , Y , 0 . , 0 . ) 
C A L L E G R I D ( 0 , 0 . , 0 . , 1 . , 1 ) 
3 0 C O N T I N U E 
2 9 C O N T I N U E 
C A L L S C A L E 
C A L L E G R I D 






2 0 0 ' 
( A ( 1 ) , Y , 0 . , 0 . ) 
( 0 * 0 , ! • » 1 ) 
P R P L 0 5 7 0 
P R P L 0 5 8 0 
P R P L 0 5 9 0 
P R P L 0 6 0 0 
P R P L 1 6 1 0 
P R P L 0 6 2 0 
P R P L 0 6 3 0 
P R P L 0 6 4 0 
P R P L 0 6 5 n 
P R P L 0 6 6 0 
P R P L T 6 7 0 
P R P L O A B O 
P R P L 3 6 9 n 
P R P L O T O O 
P R P L 0 7 i n 
P R P L 0 7 2 n 
P R P L n 7 3 0 
P R P L n 7 4 0 
P R P L n 7 5 0 
P R P L n V A O 
P R P L 0 7 7 0 
P R P L 0 7 8 0 
P R P L 0 7 9 0 
P R P L O S n O 
P R P L 0 8 1 0 
P R P L 0 R 7 0 
P R P L 0 8 3 0 
P R P L 0 8 4 0 
P R P L 0 8 5 0 
P R P L 0 8 6 0 
P R P L 0 8 7 0 
P R P L 0 8 8 0 
P R P L 0 8 9 0 
P R P L 0 9 W O 
P R P L 0 9 1 0 
P R P L 0 9 2 0 
P R P L 0 9 3 0 
P R P L 0 9 4 0 
P R P L 0 9 5 0 
P R P L 0 9 6 0 
P R P L 0 9 7 0 
P R P L 0 9 8 0 
P R P L 0 9 9 0 
P R P L I O O O 
P R P L l O l O 
P R P L 1 0 ? 0 
P R P L 1 0 3 0 
P R P L 1 0 4 0 
P R P L 1 0 5 n 
P R P L 1 0 6 0 
P R P L 1 0 7 0 
P R P L l O m n 
P R P L 1 0 9 0 
0 3 A U G 7 3 












C A L L E C H A R ( - 5 . , B Y , 0 . 2 , 0 . 2 , 0 ) 
W R I T E ( 7 , 9 ) 
F O R M A T ( ' P E R S I S T E N C E D I A G R A M F O R T H E W H O L E Y E A R ' ) 
C A L L E G R I O ( 3 , 1 . , 0 . , E Y , I F Y ) 
- P L O T P E R S I S T E N C E C U R V E F O R E A C H E V E N H S V A L U E 
F Y = - F Y 
C A L L E P L O T ( 0 , - 4 . 7 1 8 , F Y ) 
L H M A X = I H M A X / 2 
D O 1 0 J J . 1 , L H M A X 
I K R E C = 1 
N A M F L ( 2 ) = L I S T ( J J ) 
C A L L D F T ( 2 , N A M F L , I B W ) 
I F ( l E R R ) 1 1 , 1 2 , 1 1 
h R I T E ( 1 , 1 3 ) l E R R 
F O R M A T ( ' I E R R = ' , I 3 , ' I N P R O G R A M P E R P L ' ) 
C A L L E N D P L 
C A L L E X I T 
C A L L S C A L E ( l . , Y , 0 . , 0 . ) 
R E A D ( I ' I K R E C ) ( K A T ( I ) , I " 1 , 3 2 0 ) 
D O 1 4 J . 1 , 1 7 
I J = I B ( J ) 
I J = I J / 3 
A Y = K A T ( I J ) 
C A L L E P L 0 T ( - 2 , B ( J ) , A Y ) 
A Y = K A T ( 1 ) 
C A L L E C H A R ( 2 . , A Y , 0 . 1 , 0 . 1 , 0 ) 
J J A » J J * 2 
W R I T E ( 7 , 1 5 ) J J A 
F O R M A T ( 1 2 , ' F T ' ) 
C A L L E P L 0 T ( 0 , 0 . , 0 . ) 
C O N T I N U E 
C A L L E P L O T ( 1 , 1 4 . , - 2 0 0 ) 
- S E T L A B F O R R E T U R N T O W A S T 
L A B " 3 
C A L L L I N K ( D U M P ) 
E N D 
P R P L l l O O 
P R P L l l l O 
P R P L 1 1 2 D 
P R P L 1 1 3 0 
P R P L 1 1 4 0 
P R P L 1 1 5 0 
P R P L 1 1 6 0 
P R P L 1 1 7 0 
P R P L 1 1 8 0 
P R P L 1 1 9 0 
P R P L 1 2 0 0 
P R P L 1 2 1 0 
P R P L 1 2 2 0 
P R P L 1 2 3 0 
P R P L 1 2 4 0 
P R P L 1 2 5 0 
P R P L 1 2 6 0 
P R P L 1 2 7 0 
P R P L 1 2 8 0 
P R P L 1 2 9 0 
P R P L 1 3 W 0 
P R P L 1 3 1 0 
P R P L 1 3 2 0 
P R P H 3 3 0 
P R P L 1 3 4 0 
P R P L 1 3 5 0 
P R P L 1 3 6 0 
P R P L 1 3 7 0 
P R P L 1 3 8 0 
P R P L 1 3 9 0 
P R P L 1 4 0 0 
P R P L 1 4 1 0 
P R P L 1 4 2 0 
P R P L 1 4 3 0 
P R P L 1 4 4 0 
P R P L 1 4 5 0 
P R P L 1 4 6 0 
P R P L 1 4 7 0 
P R P L 1 4 8 0 
V A R I A B L E A L L O C A T I O N S 
S W P A ( I C ) = F F F F - F F D 6 S C A T ( I C ) " F F D 5 - F A 0 E H S ( I C ) " F A 0 D - F 9 A 8 H M A X ( I C ) * F 9 A 7 - F 9 4 2 T Z ( I C ) = F 9 4 1 - F 9 1 6 
J R E C ( I C ) = F 9 1 4 L A B ( I C ) = F 9 1 3 M W X H ( I C ) " F 9 1 2 N ( I C ) - F 9 1 1 M M ( I C ) = F 9 1 0 
T I T L E ( I C ) = F 9 0 E - F 8 E B S ( I C ) * F 8 E A N A M T ( I C ) " F 8 E 9 - F 8 E 7 M ( I C ) = F 8 E 6 Y E A R ( I C ) = F A E 5 
P ( I C ) = F R C 6 K R E C ( I C ) = F B C 5 L R E C ( I C ) " F 8 C 4 M R E C ( I C ) = F 8 C 3 N R E C ( I C ) " F 8 C 2 
K ( I C ) = F R C O L ( I C ) = F 8 B F P I f I C ) = F 8 B E K N T ( I C ) " F 8 B 0 I H M A X ( I C ) " F R B C 
K A T ( I C ) " F F F F - F B : 0 A ( R ) « 0 0 2 4 - 0 0 0 c B ( R ) " 0 0 5 7 - 0 0 2 7 B Y ( R ) = 0 0 5 A F Y ( R ) = 0 0 5 D 
Y ( R ) = 0 0 6 3 ^ ( R ) = 0 0 6 6 A Y ( R ) = 0 0 6 9 P I I ( R ) = 0 0 6 C N A M F L f l ) " 0 0 7 A - 0 0 7 5 
L I S T ( I ) = 0 0 R 3 - 0 0 A C I K R E C I I ) = 0 0 B 4 L K R E C f l ) » 0 0 B 5 I I I ( I ) = 0 0 B 6 l Y I I ) = 0 0 R 7 
I F Y ( I ) = 0 0 R 9 1 ( 1 ) = O O B A I K ( I ) " 0 0 B B J ( I ) = 0 0 B C L H M A X I I ) = O O R D 
l E R R f l ) = 0 0 8 F I J f l ) = 0 0 C 0 J J A f l ) " 0 0 C 1 
I R E C ( I C ) = F 9 1 5 
I I ( I C ) = F q O F 
D A T E S ! I C ) " F m E 4 - F 8 C 7 
R ( I C ) * F m C l 
R I ( I C ) = F A & B 
Z Y ( R ) " 0 0 6 0 
I R ( I ) = n 0 8 B - 0 0 7 B 
J Y ( I ) " O O R A 
J J ( I ) « O O R E 
0 3 A U G 7 3 




= 0 1 2 A 
= n i F 2 




= 0 1 2 C 
= 0 1 F A 




= 0 1 4 2 
= 0 2 0 4 
^ M 4 
5 = 0 1 5 1 
22 =0228 




: 0 1 8 E 
= 0 2 5 2 
= 0 4 7 C 
9 
2 4 
= 0 1 9 9 
= 0 2 7 7 
1 3 
? 5 
- O l A E 
= 0 2 R 4 
1 5 
2 
= 0 1 R E 
= 0 3 1 5 
31 
I 
= n i E O 
= 0 1 1 E 
3 3 
3 0 = 0 3 A B 
F E A T U R E S S U P P O R T E n 
ONE WORO I N T E G E R S 
E X T E N O E O P R E C I S I O N 
I O C S 
C A L L E D S U B P R O G R A M S 
S C A L E E P L O T E G R i n ECHAR O F T E N D P L E M P Y E L D E S T O E O V R F L O A T I S T O X MWRT MCOMP M I O I 
S U B S C SNR MOREO MDCOM M D I X E C H R I T Y P E N E B P R T 
R E A L C O N S T A N T S 
. R O O O O O O O O E 0 1 = 0 0 C 6 . l O O O O O O O O E 0 3 = 0 0 C 9 . 7 0 0 0 0 0 0 0 0 E - 0 1 = O O C C . 5 0 0 0 0 0 0 0 0 E 0 1 = 0 0 C F . i 4 o o n o n o n E 0 2 = 0 0 0 2 
. 2 0 0 0 0 0 0 0 0 E 0 3 = 0 0 0 5 . 4 0 0 0 0 0 0 0 0 E-- 0 1 " O O D 8 . l O O O O O O O O E 0 2 = 0 0 D B . 2 2 0 0 0 0 0 0 0 E 0 2 = 0 0 D E . 3 0 0 0 0 0 0 0 n E 0 3 = 0 0 E 1 
. 1 6 0 0 0 0 0 0 0 E 0 2 = 0 0 E 4 . 2 5 0 0 0 0 0 0 0 E - 0 1 = 0 0 E 7 . l O O O O O O O O E 0 1 = 0 0 E A . 1 2 0 0 0 0 0 0 0 E 0 2 = 0 0 E D . O O O O O O O O O E O 0 = 0 0 F 0 
. 1 5 0 0 0 0 0 0 0 E 0 1 = 0 0 F 3 . 3 0 0 0 0 0 0 0 0 E 0 0 " 0 0 F 6 . l O O O O O O O O E 0 0 " 0 0 F 9 . 8 0 0 0 0 0 0 0 0 E 0 0 = # 0 F C . 2 0 0 0 0 0 0 0 0 E 0 2 = 0 0 F F 
. 5 0 0 0 0 0 0 0 0 E 0 0 = 0 1 0 2 . 2 5 0 0 0 0 0 0 0 E 0 2 = 0 1 0 5 . 6 7 1 6 0 0 0 0 0 E 0 1 = 0 1 0 8 . 4 0 0 0 0 0 0 0 0 E 0 1 = 0 l O B . 6 7 1 A 0 0 n 0 0 E n i = o i o E 
. 2 0 n 0 0 0 0 0 0 E 0 0 = 0 1 1 1 . 2 0 0 0 0 0 0 0 0 E 0 1 " 0 1 1 4 
I N T E G E R C O N S T A N T S 
1 = 0 1 1 7 2 = 0 1 1 A 8 0 = 0 1 1 9 1 B 0 = 0 1 1 A 2 1 " 0 1 1 B 1 0 0 = 0 1 1 C 5 = 0 I I D 2 0 " 0 1 1 E 2 n o = n i i F 1 0 = 0 1 2 0 
1 6 = 0 1 2 1 3 0 0 = 0 1 2 2 3 0 = 0 1 2 3 3 = 0 1 2 4 0 * 0 1 2 5 7 = 0 1 2 6 9 = 0 1 2 7 3 2 0 = 0 1 2 8 1 7 = 0 1 2 9 
CORE R E Q U I R E M E N T S FOR P E R P L 
COMMON 1 B 6 2 I N S K E L COMMON 0 
V A R I A B L E S 1 9 A P R O G R A M 9 7 8 
ENO OF C O M P I L A T I O N 
P E R P L 
DMP F U N C T I O N C O M P L E T E H 
/ / D M P P R P L 1 4 9 0 
* D E L E T 1 P E R P L P R P L 1 5 0 0 
[ W P F U N C T I O N C O M P L E T E D 
* S T O R E C I 1 P E R P L P B t P L P R P L 1 5 1 0 
* F I L E S ( 1 , P E 0 2 , 2 ) P R P L 1 5 2 0 
* F I L E S ( 2 , P E 0 4 , 2 ) P R P L 1 5 1 0 
* C C E N D P R P L 1 5 4 0 
M P X , B U I L D P E R P L 
M P X , P E R P L L D XO 
C L M O F l B 2 C S n M E D A T 
DMP F U N C T I O N C O M P L E T E D 
/ / J O R X X X 0 3 A U G 7 3 1 2 . 9 5 0 H R S D U M P O O O O 
/ V WPX P R n n R A M L I B R A R Y M A S T E R C O P Y D U M P O O l O 
/ / F r w n u M P V E R S I P N 2 0 M O D I F I C A T I O N 1 1 1 2 D U M P 0 0 2 0 
a F X T E N D E n P R E C I S I O N D U M P 0 0 3 0 
* L I S T ALL 
* i n C S ( n i S K , 1 4 4 3 P R I N T E R ) D U M P 0 0 5 0 
I N T E G E R T S C A T ( 3 7 ) , T P E ( 3 2 0 ) D U M P 0 0 6 0 
I N T E G E R R I , N A M T ( 3 ) D U M P 0 0 7 0 
I N T E G E R S W P A ( 4 ? ) , S C A T ( 4 0 , 3 7 ) , H S ( 1 0 2 ^ , H M A X ( 1 0 2 l , T Z ( 2 , 2 2 ) , T I T L E r 3 6 ) D U M P 0 0 8 0 
I N T E G E R S , Y E A R , n A T F S ( 3 0 ) , P , P I , R D U M P 0 0 9 0 
n i M E N S I O N C H S ( 1 0 2 ) , C H M A X ( 1 0 2 ) , C T Z ( 4 4 ) , C S W P A ( 4 2 ) , L I S T ( 4 0 ) , N A M F L ( 1 8 ) D U M P ! 1 0 0 
COMMON S W P A , S C A T , H S , H M A X , T Z , I R E C , J R E C , L A B , M A X H , N , M M , I I , T I T L E , S , N A M D U M P O l l O 
I T , M , Y E A R , D A T E S , P , K R E C , L R E C , W E C , N R E C , R , K , L , P I , K N T , I H M A X , R I D U M P 0 1 2 0 
D A T A L I S T / ' 0 2 ' , ' 0 4 ' , ' 0 6 ' , ' 0 8 ' , ' 1 0 ' , ' 1 2 ' , ' 1 4 ' , ' 1 6 ' , ' 1 8 ' , ' 2 0 ' , ' 2 2 * , ' D U M P 0 1 3 0 
1 2 4 ' , ' 2 6 ' , ' 2 8 ' , ' 3 0 ' , ' 3 2 ' , ' 3 4 ' , ' 3 6 ' , ' 3 8 ' , ' 4 0 ' , ' 4 2 ' , ' 4 4 ' , ' 4 6 ' , ' 4 8 ' , ' 5 0 U M P 0 1 4 0 
? 0 ' , ' 5 2 ' , ' 5 4 ' , ' 5 6 ' , ' 5 8 ' , ' 6 0 ' , ' 6 2 ' , ' 6 4 ' , ' 6 6 ' , ' 6 8 ' , ' 7 0 ' , ' 7 2 * , ' 7 4 ' , ' 7 6 0 U M P 0 1 5 0 
3 ' , ' 7 8 ' , ' A O ' / D U 4 P 0 1 6 0 
D A T A N A ^ F L ( 1 ) / ' H S ' / , N A M F L ( 2 ) / ' ' / , N A M F L ( 3 ) / ' ' / , N A M F L ( 4 ) / ' H M ' / , N D U M P 0 1 7 0 
1AMFI_ ( 5 ) / ' A X ' / , N A M F L ( 6 ) / ' ' / , N A M F L ( 7 ) / ' T Z ' / , N A M F L ( 8 ) / ' ' / , N A M F L ( 9 D U X P 0 1 8 0 
2 ) / ' ' / , N A M F L ( 1 0 ) / ' S W ' / , N A M F L ( 1 1 ) / ' P A ' / , N A M F L ( 1 2 ) / ' ' / , N A M F L ( 1 3 ) / D U M P 0 1 9 0 
3 ' S C ' / , N A M F L ( 1 4 ) / ' A T ' / , N A M F L ( 1 5 ) / ' ' / , N A M P L ( 1 6 ) / ' P E ' / , N A M F L ( 1 8 ) / ' D U M P 0 2 0 0 
4 ' / D U M P 0 2 1 0 
D A T A C H S / 1 0 2 * 0 . / , C H M A X / 1 0 2 * 0 . / , C T Z / 4 4 * 0 . / , C S W P A / 4 2 * 0 . / , T S C A T / 3 7 * 0 / D U M P O 2 2 0 
1 , T P E / 3 2 0 * 0 / 
n E F I N E F I L E l ( 4 , 3 0 6 , U , I R F C ) , 2 f 4 , 3 0 6 , L U J R E C ) , 3 ( 4 , 1 3 2 , U , K R E C ) 
P F F I N E F I L E 4 ( 1 , 1 2 6 , U , L R E C ) , 5 ( 4 0 , 3 7 , U , M R E C ) , 6 ( 3 2 0 , 1 , U , I K R E C ) 
T H I S PROGRAM L I S T S T H E C O N T E N T S O F A L L R I S K F I L F S W H I C H 
H A V E R H E N P L O T T E O I N WAST 
D U M P 0 2 3 0 
D U M P 0 2 4 0 
n U M P 0 2 5 0 
D U M P 0 2 6 0 
D U M P 0 2 7 0 
D U M P 0 2 8 0 
D U M P 0 2 9 0 
W R I T E ( 3 , 1 ) D U M P 0 3 0 0 
F O R M A T ( I H I , ' H S F O R W I N T E R , S P R I N G , S U M M E R , A U T U M N F R O M O - I O ] F T ' / ) D U M P 0 3 1 0 
n o 2 L K = 1 , 4 D U H P 0 3 2 0 
R E A D ( L ' L K ) ( C H S ( L J ) , L J = 1 , 1 0 2 ) D U H P 0 3 3 0 
W R I T E ( 3 , 3 ) C H S D U M P 0 3 4 0 
F O R M A T ( 1 H 0 , ( 2 0 F 5 . 1 ) ) D U M P 0 3 5 0 
W R I T E : 3 , 4 ) 0 U M P 1 3 6 0 
F O R M A T ( I H l , ' HMAX F O R W I N T E R , S P R I N G , S U M M E R , A U T U M N F R O M l - i n i F T ' / ) D U M P 0 3 7 0 
n o 5 L K = 1 , 4 
R E A H ( 2 ' L K ) ( C H M A X ( L J ; , L J = 1 , 1 0 2 ) 
W R I T E ( 3 , 3 ) CHMAX 
W R I T E ( 3 , 6 ) 
D U M P 0 3 8 0 
O U M P 0 3 9 0 
D U M P 0 4 0 0 
D U M P 0 4 1 0 
F O R M A T ( I H l , ' T Z F O R W I N T F R , S P R I N G , S U M M E R , A U T U M N . I N H A L F S E C O N D I D U M P 0 4 2 0 
I N T E R V A L S . F I R S T N O . - C A L M ' / ) 
n o 7 L ( = l , 4 
R E A D O ' L K ) ( C T Z ( L J ) , L J = 1 , 4 4 ) 
W R I T E ( 3 , 8 ) C T Z 
F O R M A ! ( 1 H 0 , ( 2 2 F 5 . 1 ) ) 
W R I T E ( 3 , 9 ) 
D U M P 0 4 3 0 
D U M P O 4 4 0 
D U M P 0 4 5 0 
D U M P 0 4 6 0 
D U M P 0 4 7 0 
0 U M P 3 4 8 0 
F O R M A T ( I H l , ' S P E C T R A L W I D T H P A R A M E T E R F O R T H F Y F A R I N I N T E R V A L S n D U M P 0 4 9 0 
I F 0 . 0 2 5 ' / ) D U M P 0 5 0 0 
R E A D i 4 ' l ) ( C S W P A ( L J ) , L J = l , 4 2 ) D U M P 0 5 1 0 
W R I T E ( 3 , 1 0 ) C S W P A D U M P 0 5 2 0 
F O R M A T ( 1 H 0 , ( 2 1 F 5 . 1 ) ) D U M P 0 5 3 0 
W R I T E ( 3 , 1 4 ) D U M P T 5 4 0 
F O R M A T ( I H l , ' P E R S I S T E N C E V A L U E S ^ 2 F T , 4 F T F T C , I N T H R E E H O U R L Y R E A D U M P 0 5 5 0 
1 D I N G 5 ' / ) D U M p n 5 6 0 
0 3 A U G 7 3 






L H M A X = I H M A X / 2 
n o 1 5 L K « 1 , L H M A X 
N A M F L ( 1 7 ) = L I S T ( L K ) 
C A L L D F T ( 6 , N A M F L , i e R R ) 
I F ( l E R R ) 1 6 , 1 7 , 1 6 
W R I T E ( 3 , 1 8 ) l E R R 
F O R M A T ( I H l , ' I E R R " ' , I 2 , ' ^ D U M P ' 
C A L L E X I T 
I K R E C " 1 
R E A D ( 6 ' I K R E C ) ( T P E ( L J ) , L J = 1 , 3 2 0 ) 
W R I T E ( 3 , 1 9 ) T P E 
F O R M A T ( 1 H 0 , ( 3 0 I 4 ) ) 
C A L L L I N K ( W A S T ) 
E N D 
D U M P 0 5 7 0 
D U M P 0 5 8 0 
D U M P 0 5 9 0 
D U M P 0 6 0 0 
D U M P 0 6 1 0 
D U M P 0 6 2 0 
D U M P 0 6 3 0 
D W M P 0 6 4 0 
D U M P 0 6 5 0 
D U M P 0 6 6 0 
C W M P 0 6 7 0 
D U M P 0 6 8 0 
D U M P 0 6 9 0 
D W M P 0 7 0 0 
V A R I A B L E A L L O C A T I O N S 
S W P A ( I C ) " F F F F - F F D 6 
J R E C ( I C ) = F 9 1 4 
T I T L E ( I C ) " F 9 0 E - F R E B 
P ( I C ) = F m C 6 
K ( I C ) = F A C O 
C H S ( R ) = 0 1 5 3 - 0 0 2 4 C H M A X I R 
T S C A T I I ) = 0 3 E R - 0 3 C 4 T P E ( I 
I E R R ( I ) = 0 5 2 D 
S C A T ( I C ) " F F D 5 - F A 0 E 
L A B ( I C ) " F 9 1 3 
S ( I C ) « F 8 E A 
K R E C ( I C ) . F 8 C 5 
L ( I C ) = F 8 B F 
) " 0 2 8 5 - 0 1 5 6 
H S ( I C ) " F A 0 D - F 9 A 8 
M A X H ( I C ) = F 9 1 2 
N A M T ( I C ) " F 8 E 9 - F 8 E 7 
L R E C ( I C ) " F 8 C 4 
P I ( I C ) = F 8 B E 
C T Z ( R 
) " 0 5 2 8 - 0 3 E 9 I K R E C I I 
H M A X ( I C ) " F 9 A 7 - F 9 4 2 
N ( I C ) " F 9 1 1 
M ( I C ) " F 8 E 6 
M R E C ( I C ) * F 8 C 3 
K N T ( I C ) " F 8 B D 
1 = 0 3 0 9 - 0 2 8 8 C S W P A I R ) " 0 3 8 7 - 0 3 0 C 
) = 0 5 2 9 L K ( I ) " 0 5 2 A 
T Z ( I C ) = F 9 4 1 - F 9 1 6 
M M ( I C ) = F 9 1 0 
Y E A R ( I C ) = F A E 5 
N R E C ( I C ) = F m C 2 
I H M A X ( I C ) = F A R C 
I R E C ( I C ) * F 9 1 5 
I I ( I C ) * F 9 0 F 
D A T E S ! I C ) = F A E 4 - F R C 7 
R ( I C ) = F R C 1 
R I ( I C ) * F R B B 
L I S T ( I 
L J ( I 
= 0 3 R 1 - 0 3 R A N A M F L I I 
) = 0 5 2 R L H M A X I I 
) = 0 3 C 3 - 0 3 B 2 
) = 0 5 2 C 
S T A T E M E N T A L L O C A T I O N S 
1 " 0 5 3 9 3 " 0 5 5 7 4 
2 5 7 
- 0 5 5 C 6 " 0 5 7 A 




" 0 6 E 2 1 5 " 0 6 F D 
" 0 5 C F 1 4 = 0 5 D 4 l A = 0 5 F 6 1 9 
F E A T U R E S S U P P O R T E D 
O N E WORD I N T E G E R S 
E X T E N D E D P R E C I S I O N 
I O C S 
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